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HOWTO GET! 
4 VOLKSWAGEN! 

INTO Alia 
■-CAR GARAGE. 



Impossible? 

Not if you have a Jeffa. 
Because it's 4 Volkswagens 
in one car. 

Skeptical? Count 
them yourself, 
when it comes 
to comfort, the Jetta is like our 
elegant Dasher. 

with room enough to let a family 
of four ride in the 
lap of luxury in¬ 
stead of on each 
others laps, (they 
don't even have to be a close 
family.) 

when it comes to economy, the 
Jetta's like our frugal Rabbit. 

_in fact, it gets an EPA estimated 

[25] mpg, 40 mpg highway estimate. 
(Use "estimated MPG" for compari¬ 
sons. Your mileage may vary with 
weather, speed and trip length. 
Actual highway mileage will prob¬ 
ably be less.) 

And when it comes to get-up- 
and-go, the Jetta's like our sporty 
Scirocco. 

with a CIS fuel-injected engine 
that can get you from 0 to 50 in just 
9.2 seconds. And goodies you 
don't always get with other cars. 
Like rack-and-pinion steering, front- 
wheel drive, 4-wheel independent 


suspension and MacPherson struts. 

But, most of all, the Jetta is like, 
well, a Jetta. 

which means that it gives you 
precise German engineering, im¬ 
peccable European styling and un¬ 
usually practical design touches. 
Like a standard rear window defrost¬ 
er. And a trunk even bigger than 
the one in a Rolls-Royce. 

All of which proves that while a 
lot of people claim to offer you 
"more car for the money," Jetta oners 
you something even better. 

Four cars for the money. 

ALL OUR 
BEST IDEAS 
IN ONE CAR. 
JETTA. 
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FIRST LINE 



Nuclear War 
May Be Hazardous 
to Your Health 

Frank Sinatra, playing a G.I. Joe-type in 
the 1958 film Kings Go Forth , gets 
wounded and lands in the hospital—safe, 
reasonably sound, and far from the heat of 
battle. Someone lights a cigarette and 
sticks it in Frank’s mouth-—that classic 
“all-is-well” gesture from the cinema. He 
takes a few puffs, grimaces, then turns to 
the audience and tells it like it is: “You 
know, the movies have it all wrong. A ciga¬ 
rette tastes lousy when you’re wounded.” 

War, usually in fiction and sometimes in 
fact, used to be simpler. It may have been 
hell, but at least hell was physically con¬ 
fined to the battlefield. Elsewhere, there 
were bright lights and home fires burning. 
If someone was hurt, there were doctors, 
nurses, hospitals, drugs, and technologies 
to ease the pain and help make the victim 
well. Food, warmth, companionship, even 
cigarettes—all were good, if only because 
they were there. 

But modern nuclear war threatens to 
take even that away from us. The Civil War 
lyric was "cannonball don’t pay no mind, if 
you’re gentle, if you’re kind.” The Bomb, 
too, is an equal-opportunity destroyer, but 
on a vastly enlarged scale. It won’t pay no 
mind if you’re military or civilian, hawk or 
dove, expert or layperson, doctor or pa¬ 


tient. There will be no place to run, no 
place to hide. 

That’s the message of International Phy¬ 
sicians for the Prevention of Nuclear War, 
Inc.(IPPNW), as well as of a growing 
number of other physicians’ groups, in 
what appears to be a doctors’ crusade for 
peace. In its most recent major manifesta¬ 
tion, the IPPNW’s First Congress last 
March in Washington, D.C., prominent 
physician after prominent physician — from 
all over the world; even Brezhnev’s person¬ 
al physician was there — issued stern and 
ominous warnings: if you superpowers push 
the button, even for a “limited” nuclear 
war, don’t expect much help from us when 
the dust clears. Very few of us will be 
around. Atom bomb, you see, don’t pay no 
mind. 

Since there is no defense for a nuclear 
attack, no haven from it, and no cure, the 
only viable option is not to let it happen in 
the first place. And the field of medicine, 
according to the IPPNW, has a central role 
to play: “It is our belief that physicians, 
charged with responsibility for the lives of 
their patients and the health of the commu¬ 
nity, must begin to explore a new area of 
preventive medicine — the prevention of 
thermonuclear war.” 

Their strategy is to depict the horrors of 
such war — and especially its aftermath— 
frequently and at length: a no-holds- 
barred, sock-it-to-’em speaking of the un¬ 
speakable that would ensue if thinking the 
unthinkable became real. The IPPNW’s 
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major goal is “to set the problem in inter¬ 
national human health terms and move the 
context away from ideological, political, 
and national conflicts.” The group is con¬ 
cerned that “there is a profound lack of 
understanding, worldwide, of the conse¬ 
quences of nuclear war, as evidenced by the 
enormous nuclear weapons arsenals of the 
superpowers and the rapid proliferation of 
nuclear weapons.” 

The doctors are at once naive and a great 
hope for the future. 

Political and military planners know very 
well the expected megadeaths and macro- 
destruction that nuclear war would pro¬ 
duce, and they could justify their estimates 
with an apparent scientific precision— 
using computerized models and sophisti¬ 
cated scenarios—that would awe the most 
worldly of physicians. It is precisely their 
knowledge of the effects of nuclear weap¬ 
ons that gives these weapons such profound 
political clout. Even the glib talk of “lim¬ 
ited” or “winnable” nuclear war could be 
interpreted as diplomatic bluff: useful 
threats in an era when total nuclear war is 
so unthinkable that it has ceased to be 
politically credible. Thus, for the physi¬ 
cians to exclude analysis of the “ideologi¬ 
cal, political, and national” aspects of nu¬ 
clear weapons from consideration is to 
guarantee that high-level decision makers 
will reject, even ridicule, whatever advice 
subsequently comes their way. 

But the physicians’ appeal is not to polit¬ 
ical leaders directly. Instead, their aim is to 
arouse the general public — their “pa¬ 
tients” — into exerting pressure on govern¬ 
ment once they realize the implications of 
this most dangerous game. Some observers 
call such a strategy hopelessly idealistic, an 
assuaging of liberal guilt, another example 
of elitists preaching to each other with the 
illusion that this will incite the masses. 
Strong criticism. And it is especially dis¬ 
concerting to other groups of scientific and 
technical specialists who see the physicians’ 
movement as an inspiration, even a model, 
for their own arms-control efforts. 

But although specialists, however sophis¬ 
ticated, are still human and therefore sub¬ 
ject to their own parochial sets of delusions 
and myths, this should not negate the basic 
value of their activism in trying to explode 
what is probably the greatest-magnitude 
myth of all time. A nuclear conflict, they 
insist, would be a war like no other — -it 
would literally be a “war to end all wars.” 
Surely such a message is worth repeating to 
whoever will listen. As the New York 
Times editorialized, “It is a grim reminder 
of the price of failure.” — S.J.M. 


Military Spending and Nuclear 
Threats 

Victor Weisskopf (" Avoiding Nuclear Ho¬ 
locaust," October, p. 28) wants us to con¬ 
tinue negotiating the salt treaties, but 
these are a joke to the Russians. Even if 
both sides adhered to it, salt ii would not 
be balanced because it contains no state¬ 
ment about the Soviet backfire bomber. 
We have had no equal to this since former 
President Jimmy Carter eliminated the B-l 
bomber program. Consider that we have 
recently changed our Russian target sites, 
our B-52s are unable to penetrate Russia’s 
new monopulse radar, and we are now 
threatened by the Russian high-energy par¬ 
ticle-beam weapon. The Russians have the 
clear advantage; we must face facts, not 
ignore them. When the common person 
understands more about the crisis than the 
experts, we have a serious problem. 

Ken McGhee 
Silver Spring, Md. 

The debate over military spending and 
arms control has been characterized by a 
distinct lack of tolerance for opposing 
views. These issues are very complex, there 
are no simple answers, and neither the lib¬ 
erals nor the conservatives have a monopoly 
on wisdom. That is why I found Dr. Jerome 
Wiesner’s interview ("The Level of Might 
That's Right," January, p. 58) so refresh¬ 
ing. In spite of the fact that the moderator 
kept asking leading questions and trying to 
put words into Dr. Wiesner’s mouth, the 
article was quite commendable. I especially 
appreciated Dr. Wiesner’s call for improve¬ 
ment of our conventional forces. 1 agree 
with him wholeheartedly. 

I also applaud Dr. Wiesner’s suggestion 
that more intelligence data be made avail¬ 
able to the public in the conventional arena 
as well as the strategic one; the United 
States has a tendency to overclassify. If we 
are to make any progress in the areas of 
arms control and military spending, we 
must engage in a meaningful dialogue with 
emphasis on facts rather than emotion. 
James A. Ross 
Silver Spring, Md. 

Although Dr. Wiesner’s credentials are im¬ 
peccable, his points excellent, and his argu¬ 
ments logical and sound, I profoundly dis¬ 
agree with several of his assumptions. Rus¬ 
sia intends to conquer every nation and 
eventually rule the world. If this is recog¬ 
nized, their military might is explainable 
and our difficulties in negotiating arms 
reduction understandable. Their military 


posture and size are not defense oriented. 
Also, Russia is directing a major portion of 
its GNP to the military, so much so that 
they are having difficulty controlling work¬ 
ers’ discontent with the standard of living. 
Our own military buildup will not change 
their level of spending; it may only redirect 
their manufacture of specific weapons. 
John E. Clemens 
Xenia, Ohio 

Both Professor Weisskopf and Dr. Wiesner 
impressively warn us of the appalling dan¬ 
gers posed by nuclear weapons. Yet we 
should not forget the benefits from this 
decried menace. Few of us remember the 
millions of lives and immense destruction 
saved by the abrupt surrender of the 
Japanese in World War II. And today 
almost no one credits our nuclear weapons, 
as Winston Churchill emphatically did, 
with preventing a holocaust (a pertinent 
word in this nonnuclear connection) owing 
to Soviet enslavement of Western Europe 
following World War II. 

Col. George C. Reinhardt 
Santa Barbara, Calif. 

Market Signals 

Professor Nazli Choucri’s calculations of 
fierce competition among oil-exporting 
countries in a world without OPEC 
("OPEC and the World Oil Market," 
October, p. 36) result in confusion. She 
fails to distinguish between capital forma¬ 
tion (investment) and capital movements in 
a balance-of-payments statement. Domes¬ 
tic investment by the oil-exporting coun¬ 
tries uses up foreign exchange earnings 
only insofar as these countries spend funds 
abroad for machinery, materials, and other 
capital goods, thus reducing the balance- 
of-payments deficit of the Western coun¬ 
tries. This situation could be slightly ame¬ 
liorated if oil-exporting countries spent 
funds from the industrial countries in less- 
developed countries. However, oil-export¬ 
ing countries pay less to poorer countries 
than they receive from them for oil. 

Another conclusion can be drawn from 
Professor Choucri’s arguments. The oil 
prices levied by OPEC countries may well 
have anticipated, by only a few years, prices 
that would have been reached by oil¬ 
exporting countries acting with no collu¬ 
sion whatever. The West may have fared as 
well having acted for energy conservation 
and the development of alternative energy 
sources sooner rather than later. 

Everett E. Hagen 
Miami, Fla. 
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Letters 


617-8684447 
Your direct line 
to RIVA POOR. 

I’m Riva Poor 
and your success 
is my business. 

I’ve helped 
hundreds of suc¬ 
cessful people 
achieve the 
Results they 
want in life. And 
I can help you. 

I’m a professional problem- 
solver who can help you solve 
your problems. I can help you 
identify THE REAL YOU, 
WHAT YOU REALLY WANT 
and HOW TO GET IT. I can 
provide you with new ways of 
looking at yourself, your busi¬ 
ness, your personal relationships 
or whatever is important to you. 
I can rid you of any negative atti¬ 
tudes keeping you from attaining 
your goals. I can catalyse your 
best thinking. 

You will get clarity, reassur¬ 
ance, direction, self-confidence. 
Results! More money, power, 
achievement, productivity, leis¬ 
ure time, better family relations, 
whatever is important to you. 

My clients are the proof. And 
they’ll be pleased to talk with you. 

Challenge me now. Call me to 
explore what I can do for you. 
No charge to explore and no 
obligation. 

Your success is my business. 
Why Wait? Call me. Right now. 


MIT, SM in Management 

“The Dr. Spock of the business world”— National 
Observer. “Mother of the 4-day week “— Newsweek. 
Originator of Dial- A - Decision® to give you 
immediate Results regardless of distance. 

Call now. 

Riva Poor, Management Consultant 
73 Kirkland St., Cambridge, MA 02138 
617-808-4447 Dept.TR-3 e|W0RlvlPoof 


Dr. Hagen is professor emeritus of eco¬ 
nomics at M.l.T. Professor Choucri re¬ 
sponds: 

There is no confusion. My analysis does 
indeed distinguish between foreign ex¬ 
change earnings used for imports of goods 
and services from earnings used to invest in 
Western economies. The International Pe¬ 
troleum Exchange model distinguishes 
conceptually and computationally between 
capital formation and capital movements. 
The confusion lies in Professor Hagen’s 
statement that the West’s balance-of-pay- 
ments deficit would be reduced by greater 
OPEC spending in less-developed coun¬ 
tries. This is not a useful prescription for 
improving the Western balance of pay¬ 
ments. The West would have fared better 
had conservation programs been estab¬ 
lished earlier, but is that not self-evident? 

Productivity Has a Human Side 

Lester D. Thurow ("The Productivity 
Problem," November / December, p. 40) 
identified several causes of the productivity 
decline, but his list is not complete. 

Declining productivity and poor-quality 
goods are often the result of jobs that un¬ 
derutilize the capabilities of workers and 
rob them of internal motivation. While 
companies continue to spend a great deal of 
money and effort working on better utiliza¬ 
tion of capital investments, most continue 
to ignore problems and solutions related to 
the human side of productivity. 

Roy W. Walters 
Mahwah, N.J. 

Mr. Walters is president of Roy W. Wal¬ 
ters and Associates. — Ed. 

More Ideas on the Auto 

The findings of Professors John Heywood 
and John Wilkes in “Is There a Better 
Automobile Engine?” (November/Decem¬ 
ber, p. 18) generally correspond to indus¬ 
trywide research by my firm. However, 
should the low-cost ceramics mentioned 
become practicable for the gas-turbine en¬ 
gine, we believe the technology will be 
more easily applied to more conventional 
reciprocating engine designs for automo¬ 
tive use, most notably the adiabatic diesel 
engine. Concerning ceramics technology, 
we found that there are far fewer require¬ 
ments for diesel engines in automotive 
applications than for price-competitive gas- 
turbine engines. The efficiencies gained by 
adiabatic diesel engines (with turbocharg¬ 



ers and intercoolers) are apt to equal those 
of gas-turbine engines but without some of 
the driveability problems. 

Mark N. Hochman 
Cambridge, Mass. 

Ceramics use is already with us for the die¬ 
sel engine. The U.S. Army Tank-Automo¬ 
tive Command and the Cummins Engine 
Co. have already run six-cylinder, uncooled 
turbo-compounded engines, so-called adia¬ 
batic engines, that are adaptations of the 
Cummins NHC-250 truck engine. Initial 
uncooled multicylinder operation has dem¬ 
onstrated an efficiency of approximately 48 
percent at 450 brake horsepower with 30 
percent fuel savings over the normal diesel 
engine. It appears likely that a version 
without the turbo-compounding unit can 
be marketed by the middle of the decade. 
Herbert Dobbs 
Warren, Mich. 

Colonel Dobbs is director of the U.S. 
Army Tank-Automotive Systems Labora¬ 
tory. Professors Heywood & Wilkes re¬ 
spond: 

We appreciate Colonel Dobbs’ and Mr. 
Hochman’s comments and agree with 
most. We did not attempt to rank the dif¬ 
ferent engine options with any precision. 

While applications of high-temperature 
ceramic materials to internal-combustion 
engines (the diesel and stratified charge) 
are likely to be easier than application to 
the gas turbine, the impact of such materi¬ 
als on the two engines’ efficiency is quite 
different. 

Gas-turbine engines would benefit from 
high-temperature ceramic components be¬ 
cause the maximum gas temperature in the 
operating cycle could be raised, directly 
increasing efficiency. In internal-combus¬ 
tion engines, ceramics reduce heat losses to 
combustion-chamber walls (modestly af¬ 
fecting efficiency) and increase energy in 
the exhaust stream, which is recovered 
with an exhaust-driven turbine. 

The adiabatic diesel engine, a heavy-duty 
turbo-compounded engine, includes a tur¬ 
bocharger using exhaust energy to com¬ 
press the air stream entering the engine. A 
second turbine geared to the drive shaft 
extracts additional power from the exhaust 
stream, increasing efficiency. 

The turbo-compounded diesel is an at¬ 
tractive new development in the heavy- 
duty truck market, but it is unclear wheth¬ 
er an internal-combustion engine system 
this complex would be appropriate for the 
automobile market. 
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America's energy future doesn't depend on miracles. 
Just smart choices. 


By making the right choices in five 
critical areas, America can significantly 
reduce oil imports by 1990. 

The choices to be made allow for more 
energy from federal lands, a more care¬ 
ful balance between the environment 
and domestic energy development, 
reasonable growth in nuclear power, 
increased reliance on the market 
system, and encouragement—rather 


than preemption—of private develop¬ 
ment of a commercial synthetic fuels 
industry. 

If America makes common sense deci¬ 
sions on these issues, our country will 
be in better control of its energy future. 
And the energy needed to keep America 
growing will be available in the year 
2000 and beyond. 



You expect more from a leader. 




















Kenneth Boulding 



Defending Whom 
from What? 

I recently sent the following letter to the 
White House: 

Dear President Reagan: 

Your courage and good humor in reacting 
to the recent tragic attempt on your life 
are an example to us all. The respect I 
have for you as a person makes it painful 
indeed to say what follows. Nevertheless, l 
am deeply concerned that your policies are 
leading both the United States and the 
human race to a catastrophe from which 
we may never recover. There is grave dan¬ 
ger that you have started us on the slip¬ 
pery slope toward nuclear war. and that 
under your administration the probability 
of such a war has substantially in¬ 
creased. 

/ believe also that your economic poli¬ 
cies are likely to lead only to further infla¬ 
tion, erosion of productivity, and redis¬ 
tribution of income away from the poor 
and the needy. / must urge you to recon¬ 
sider this course. 

/ have been a member of the Republican 
Party in my mature years, believing that it 
stood for true conservatism and a move¬ 
ment toward peace. / now see it as a party 
of dangerous and untried radicalism, de¬ 
structive of evolutionary progress and 
leading us to eventual disaster. I have 
therefore resigned my membership in it. 

This letter was sent with great reluctance. I 
have always been afraid of crying “wolf,” 
but when the wolf is so large, so menacing, 
so close, and apparently so unperceived, the 
duty to abandon the cheerful posture be¬ 
comes overwhelming. 

Indeed, there are two wolves in the 
woods. One, economic incompetence, is 
fairly small or maybe middle-sized. Mr. 
Reagan lives in a dream world regarding 
the economy. If he thinks he can reduce 
taxes, expand the military budget by over 
25 percent, cut civilian budgets sufficiently 
to offset this, stop inflation, and not create 
unemployment, he wants too many incom¬ 
patible things. 

The war industry is a cancer. It has con¬ 
tributed to our lack of increased productiv¬ 
ity and our growing incompetence as a soci¬ 
ety. The theory that productivity can be 
increased through redistribution of income 
to the rich has very skimpy evidence to 
support it. Rather, productivity can be 
increased, as in agriculture, by diminishing 
the uncertainties of productive people. Un¬ 


certainty, more than any other factor, lim¬ 
its investment and discourages the risk tak¬ 
ing necessary for economic advance. 

However, the war industry, with its non- 
market intrusion into the economy, creates 
instability and sucks the intellectual life¬ 
blood from the civilian sector. To prevent 
the war industry from contributing to infla¬ 
tion, we must finance it with taxes in excess 
of expenditures, for it diminishes the flow 
of consumer goods and consumer incomes 
must be reduced proportionately. 

The economic wolf will scratch us and 
nibble us and make our lives a little more 
miserable, but it is not big enough to kill 
us. The big wolf is the threat of major war, 
especially nuclear war. 

A Terminal Disease 

There are two kinds of catastrophes, recov¬ 
erable and irrecoverable. Everyone has lit¬ 
tle catastrophes throughout life — 
scratches, broken bones, illnesses from 
which they recover — but we all eventually 
encounter something terminal. There is 
increasing evidence that unilateral national 


defense is such a terminal disease, a system 
with a positive probability of irretrievable 
catastrophe. The world is full of relics of 
the collapse of previous societies. On a 
smaller scale, firms are bankrupted, col¬ 
leges fold, families divorce, countries dis¬ 
appear, and all living organisms die. This is 
an inevitable part of the evolutionary pro¬ 
cess, for without death, there can be no 
rebirth. 

Furthermore, bad things die as well as 
good ones: “Who weeps for Babylon, who 
mourns for Tyre, who worships proud 
imperious Caesar now?” Duelling died and 
slavery died, and there are very few mourn¬ 
ers. Systems that persist for thousands of 
years come to an end because they have 
exhausted their potential for commanding 
assets and legitimacy. Even stars that have 
existed for billions of years explode and 
die. Just because something has always 
existed is no reason to suppose that it will 
continue if its potential is exhausted. 

Unilateral national defense, I believe, is 
precisely in this category. It is a dying insti¬ 
tution that can no longer defend; it can only 
destroy. Pistols destroyed duelling—it be- 
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came too silly and too destructive. Slavery 
was only possible with prescientific tech¬ 
nology; even the horse made it unstable 
(the human being is a most inefficient 
domestic animal). Unilateral national de¬ 
fense has an old and honorable niche that 
nuclear weapons have destroyed. 

The medical community is already 
aroused to the fact that unilateral national 
defense is the greatest threat to human 
health ever imagined. Now it is time for 
other professional, scientific, and business 
communities — who, in a sense, are respon¬ 
sible for the collapse of unilateral national 
defense — to become similarly aroused. 

A Better Gamble 

Fortunately, there is a substitute for unilat¬ 
eral national defense—stable peace. We 
already have it in a large part of the world, 
from Australia to Japan and across the 
Pacific from North America to Scandina¬ 
via, but not between the United States and 
the Soviet Union, who are increasingly 
poised to destroy each other. But it can be 
achieved if we are patient enough. There is 
not a 100 percent probability; it is a gam¬ 
ble, but it is the only gamble that can pay 
off. The other gamble, that of unilateral 
national defense, means certain destruc¬ 
tion. 

What can we do? We can form groups to 
talk about it and face the issue honestly. 
Some will resolve the ethical dilemma by 
refusing to participate in unilateral national 
defense. Some will feel the need to keep 
unilateral national defense alive until it can 
be superseded by stable peace and multilat¬ 
eral defense. Each of us must resolve these 
ethical dilemmas in his or her own way. 
Some will give up hope and flee with their 
rifles into mountain hideouts to protect 
themselves against the hordes of refugees 
from destroyed cities. This is cowardice. 
Some will become politically active and run 
for office to try to transform the existing 
parties into parties of realism instead of 
illusion. Some will try to strengthen the 
world community of science. Some will 
work through churches, professional asso¬ 
ciations, businesses, and clubs. 

Above all, we must not despair, for that 
is self-fulfilling. We can and must turn 
around from the disastrous course we are 
now pursuing and claw our way back to 
safety. □ 


Kenneth E. Boulding is a program director 
at the Institute of Behavioral Science and 
distinguished professor emeritus of eco¬ 
nomics at the University of Colorado at 
Boulder. 


International 
Sales Executive 

With experience in the Middle East, North Africa 
and Europe To Be Based Overseas 

We're o leader in engineered piping systems seeking a 
professional to perform specification selling for us over¬ 
seas. You must have a strong sales record in the above 
markets with million dollar projects including selling 
through local national agents. Language abilities are a 
plus. 

Excellent compensation package. Send confidential 
resume, including extent of experience by country, to: 

Joe Medney '50, President, Fiberglass Resources Cor¬ 
poration, Motor Avenue, Farmingdale, New York 
11735, U.S.A. Telex numbers: 6 852080, 143214. We are 

an equal opportunity employer m/f. 


FIBERGLASS 

*=>esou/=>ces concern at/oaj 



PROFESSIONAL ENGINEERING 
FOR 

CAPITAL EXPENDITURE PROGRAMS 

provides COMPREHENSIVE SERVICES: 

• CONCEPTUAL PLANNING 

to establish FINANCIAL FEASIBILITY 

• PROJECT PLANNING 

for CAPITAL APPROPRIATION 

• IMPLEMENTATION SERVICES 
for AUTHORIZED PROGRAMS 

TO ACHIEVE THE CLIENT'S 
INVESTMENT OBJECTIVE. 


POWER • INDUSTRY* ENVIRONMENT 

CHAS. T. MAIN, II>JC. 

BOSTON • CHARLOTTE • DENVER • PORTLAND • TEHRAN 
PANAMA • BUENOS AIRES • JAKARTA • LAGOS 


AVAIIM 

Sngineers 


July 1981 


Technology Review 7 

















Robert Cowen 



Creationism in the 
Classroom 

T he briefly sensational “creationist” 
trial in Sacramento, Calif., last winter 
has faded into the background, but the 
issue continues to fester. As my newspaper 
colleague Stewart McBride, who covered 
the trial, reported: “Fundamentalist Chris¬ 
tian groups say ... [it] was only the begin¬ 
ning of a nationwide crusade against the 
teachings of Darwinian evolution in the 
public schools to the exclusion of the Bibli¬ 
cal account of creation.” Thus, the hoary 
issue of evolution versus literal interpreta¬ 
tion of Biblical myths—which simmered 
throughout the seventies—seems ready 
to boil up into a major confrontation. 

Renewed public controversy could begin 
with the act signed into law in March by 
Governor Frank White of Arkansas, which 
requires public schools to give equal treat¬ 
ment to so-called “creation science” when 
evolution is taught. The American Civil 
Liberties Union reportedly plans to chal¬ 
lenge the law in federal court, which seems 
to be what elements of the creationist 
movement want. 

The Sacramento suit—brought nominal¬ 
ly by Kelly Seagraves, director of the Cre¬ 
ation-Science Research Center in San Die¬ 
go, his 13-year-old son Kasey, and others— 
had more the air of a publicity stunt than a 
serious attack on biology teaching in Cali¬ 
fornia. In mid-trial, the plaintiffs suddenly 
narrowed their demands to a request for 
slight modification of one sentence in the 
California science guidelines for teachers 
and textbook publishers. The sentence 
reads: “The [evolutionary] process has 
been going on for so long that it has pro¬ 
duced all the groups and kinds of plants 
and animals now living as well as others 
that have become extinct.” Amendment of 
this to include qualifiers such as “most sci¬ 
entists believe” or “scientists hypothesize” 
reportedly would have mollified the plain¬ 
tiffs. 

This unexpected devaluation of what had 
originally been pressed as a suit to protect 
the religious “rights” of children to not 
have their faith undermined by public 
school teaching drew sharp comment from 
Judge Irving Perluss. “If this is what this 
case is now all about, then it seems to me 
we’re wasting an awful lot of time,” he 
remarked, and closed the five-day trial by 
ruling that the plaintiffs' rights had not 
been violated. He gave them a token victo¬ 
ry by ordering that the little-known teach¬ 



ing guidelines be widely circulated to 
teachers and textbook publishers. These 
guidelines would modify the teaching of 
evolution so that “dogmatism [would] be 
changed to conditional statements where 
speculation is offered for origins.” 

The creationists seemed quite satisfied 
with what looked to be slight gain. The 
publicity had called renewed attention to 
their cause, and expressions of support and 
donations poured in. “When you fight a 
war, sometimes you fire a lot of artillery 
and sometimes you just make a lot of 
noise,” explained Richard K. Turner, the 
creationist lawyer who brought the case. 
He said it will take a good deal of money to 
fight “the big constitutional case” that 
could “probably go for more than a year.” 

Scientific Method at the Stake 

Biological science and the scientific meth¬ 
od itself, not what should or should not be 
taught in schools, will be on trial. Past 
efforts to have the Biblical version of cre¬ 
ation introduced into schools, even in the 
guise of “creation science,” have not sur¬ 


vived court tests. Indeed, the Seagraves 
suit was touched off by the 1978 rewriting 
of the California Board of Education 
Guidelines to remove mention of Biblical 
creation. 

Mr. Turner has made it clear that his 
legal strategy will now be to claim that 
teaching evolution amounts to state spon¬ 
sorship of a particular religion—“secular 
humanism.” Thus, the creationists will 
probably cite the “establishment” clause of 
the Constitution, the same clause that has 
so far been used to defeat their attempts to 
put their dogma into the schools. The First 
Amendment reads in part: “Congress shall 
make no law respecting an establishment of 
religion, or prohibiting the free exercise 
thereof... 

Turner will try to show that evolution is 
so widely disputed among experts that it 
can’t be considered scientifically sound. 
This is twisting the facts to suit the pur¬ 
pose. Biologists have little doubt that the 
universe and living beings are products of 
evolution, but there is a good deal of dis¬ 
pute as to the mechanisms involved. As 
Harvard paleontologist Stephen J. Gould 
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points out, this merely shows that evolu¬ 
tionary biology is a healthy, vigorous sci¬ 
ence, but creationists try to present a dif¬ 
ferent picture. To quote Mr. Turner: “If 
you can prove that the theory is simply a 
poor theory, and that scientists still believe 
in it and fight over it, then you’ve started to 
prove that it’s akin to believing that there’s 
a God.” Such reasoning smacks of the 
scholasticism of the late medieval church, a 
perspective long since abandoned by main¬ 
stream Christianity. Scientists generally— 
and biologists particularly—would do well 
to be prepared for this confrontation, 
which is already arising at the local level. 

And God Created Ape 

While the Arkansas law is likely to be 
struck down, curriculum planners in Tam¬ 
pa, Fla. are trying to integrate creationist 
doctrine into biology teaching. In 1980 the 
Hillsborough County School Board man¬ 
dated that such information be taught 


alongside evolution, and no one has yet 
challenged the ruling in court. However, it 
has stirred considerable local controversy 
and is causing great anguish among teach¬ 
ers. Meanwhile, fundamentalist lawmakers 
have introduced creationist bills into 14 
state legislatures; individual biology teach¬ 
ers are incorporating creationism into their 
courses in California, Minnesota, South 
Dakota, Kansas, Illinois, and Iowa; and in 
Texas, textbooks now must state that evo¬ 
lution is only a theory, not a fact. 

What makes all this seem ominous is the 
slow erosion of science teaching. The big 
court challenge, if and when it comes, will 
be dramatic, but in the meantime, public 
school textbooks are being watered down 
and distorted. Individual teachers are qui¬ 
etly adapting to corrosive pressure from 
creationists—religion can intrude into sci¬ 
ence teaching without any overt law. 

Thus, creationism challenges scientists 
individually as well as collectively, as citi¬ 
zens of their communities and as individual 


professionals grounded in the the philo¬ 
sophical foundations of scientific research. 
Evolutionary biology cannot be attacked as 
“religion” without also attacking the sci¬ 
ences of physics, chemistry, and astrophys¬ 
ics that underlie it. 

“If evolution wins, Christianity goes. 
They are as antagonistic as light and dark¬ 
ness, as antagonistic as good and evil,” said 
William Jennings Bryan during the famous 
Scopes trial as he articulated the simplistic 
creationist dogmatism. “Isn’t it difficult to 
realize that a trial of this kind is possible in 
the twentieth century in the United States 
of America?” countered Clarence Darrow, 
reflecting the bewilderment that scientists 
still feel today. 

This confrontation won’t be easy. □ 


Robert C. Cowen is science editor of the 
Christian Science Monitor and former 
president of the National Association of 
Science Writers. He holds S.B. and S.M. 
degrees in metoerology from M.I.T. 



"IN JUST 10 DAYS, I'LL SHOW YOU HOW TO DO 


f 

* t 


REAL MATH 

f ^ fa 

dx L n 


ON YOUR SCIENTIFIC CALCULATOR!" ★ 


n = 1 

INTRIGUED BY CALCULATORS? Then you can step up your math 
skills fast! Use my new method in guidebook form. It's called 
CALCULATOR CALCULUS and comes with this guarantee: If after 10 
days you re not astounded at the problems you re solving on your own 
calculator, return the guidebook for an immediate refund. 

But the point is-you won't want to send it back. For this is the easiest, 
fastest shortcut ever! The day you receive your copy in the mail you'll 
want to put it to work. It's that exciting and helpful. 

My name is Dr. George McCarty. I teach math at the University of 
California. 1 wrote this guidebook to cut through the confusion. It does 
just that — with worked-out examples, simple exercises and practical 
problems — all-designed to work with precision and magic on your 
calculator! 

POWER METHODS. Need to evaluate functions, areas, volumes — solve 
equations — use curves, trig, polar coordinates — find limits for sequences and 
series? It's all here! 

If you're in the biological, social or physical sciences, you'll be doing Bessel func¬ 
tions, carbon dating. Gompertz growth curves, half-life, future Value, marginal 
costs, motion, cooling, probability, pressure — and plenty more (even differential 
equations). 

Important numerical techniques? Those algorithms are here, too -- rational and 
Pade approximation, bracketing, continued fractions, Euler's method, Heun's 
method, iteration functions, Newtoh's method, predictor-corrector, successive 
substitutions, Simpson's method and synthetic division. 

LOOK AT WHAT USERS SAY: Samuel C. McCluney, Jr., of 
Philadelphia writes: 

"CALCULATOR CALCULUS IS GREAT! For ten years 1 have been try¬ 
ing to get the theory of calculus through my head, using home-study 
courses. It was not until I had your book that it became clear what the 
calculus was all about. Now I can go through the other books and see 
what they are trying to do. With your book and a calculator the whole 
idea becomes c tear in a moment, and is a MOST REFRESHING EX¬ 
PERIENCE. I program some of the iterative problems you suggest and it 


•Quick. 

•Easy. 


•Guaranteed. 
•Fun,too! 


always GIVES ME A THRILL to see it start out with a wild guess and then 
approach the limit and stop ." 

Professor John a Ball of Harvard College (author of the book 
Algorithms for RPN Calculators') writes: 

"/ wish I had had as good a calculus course. 

Professor H. I. Freedman of the U. of Alberta, writing in Soc. Ind. 
Appl. Math Review, states: 

There can be no question as to the usefulness of this book... lots of exer¬ 
cises. .. very clearly written and makes for easy reading." 

C. B. of Santa Barbara says: "Your book has given me much instruction 
and pleasure. I do not hesitate to recommend it. CALCULATOR 
CALCULUS is a book that inspires the reader to understand everything 
down to the last detail. You seem to have put your heart into the 
teaching." 

I WANT YOU TO TRY THIS. So, if you act now, you can invest in 
CALCULATOR CALCULUS for only U.S. $14.95 (to USA or foreign: 
add $1 for shipping, or $4 by AIR; in Calif, add 90- tax). 

★ GET MY COMPLETE KIT, with a TI-35 calculator, a 200 p. 
Student Math Book, AND the guidebook, ALL for$39.95 (to USA only: 
add $2 for shipping, or $5 by AIR; in Calif, add $2.40 tax). As pennywise 
Ben Franklin said. An investment in knowledge pays the best 
dividends. GET STARTED NOW — Tax deductible for professionals. 

NO RISK WHATEVER! Send for it today. Be sure to give me your 
complete mailing address with your check or money order. If you want to 
charge it (Visa or MC), tellmeyourcardno. and exp. date. Prompt ship¬ 
ment guaranteed. 

Thank you! 




EduCALC Publications, Box 974, Dept. Z-l, Laguna Beach, California 92652 
In California, call 714—497-3600; elsewhere 
TOLL FREE 24-hour Credit Card orders: 800-854-0561, Ext. 854; Dept. Z-l 


July 1981 


Technology Review 9 


XkOOn I-QZk -(CO 










Forum 



The Decision 
Maker’s Dilemma 

by Douglas M- Costle 

A man who was walking down a street late 
at night found another fellow on his hands 
and knees beneath a streetlight. "Looking 
for something?" the passerby asked. 
"Yes," replied the other, "l dropped a dia¬ 
mond ring about a block away." "Well 
then." the passerby sensibly inquired, 
"why are you looking for it here?” "Be¬ 
cause. " answered the fellow on the ground, 
"the light is much better here." 

W hen the United States government 
first began to regulate industry, the 
regulations were generally economic—an¬ 
titrust laws, for instance—and they offered 
society tangible benefits in return for tan¬ 
gible costs. Although these trade-offs did 
not always allocate costs and benefits equi¬ 
tably, they could usually be quantified in 
dollars and cents. 

However, the new regulations that pro¬ 
liferated in the 1970s—especially in envi¬ 
ronmental protection, occupational health, 
and consumer safety—provide benefits 
that we have only begun to learn how to 
measure. Regulators must confront scien¬ 
tific ambiguities about dose-response lev¬ 
els, latency in carcinogens, extrapolation 
from animal tests, and synergistic effects. 
Moreover, these new regulations deal with 
qualities outside the realm of economics: 
the value of life and health. 

Instead of accepting such ambiguities as 
inherent to social policymaking, many peo¬ 
ple insist that we force regulations into a 
single cost-benefit mold. For example, dur¬ 
ing the presidential campaign, Murray Wei- 
denbaum, now head of the Council of Eco¬ 
nomic Advisers, stated that President Rea¬ 
gan would require all agencies to make de¬ 
cisions on the “basis of dollars and cents.” 

Cost-benefit analysis is valuable in regu¬ 
latory decision making, but unless we rec¬ 
ognize its shortcomings, we are likely to 
force a superficial quantification of issues 
that cannot wholly be grasped by the reas¬ 
suringly precise embrace of numbers. Like 
the loser of the diamond ring, we shall be 
guided by a bright light in the wrong place, 
and the result will be not only bad cost- 
benefit analysis but bad decisions. 

Antipollution devices such as filters, 
stack-gas scrubbers, and electronic precipi¬ 
tators are tangible items that must be built 
or bought, and we can precisely determine 


the investment and operating costs of each. 
Yet the record of industry and government 
in estimating costs is very spotty. 

For example, last year I asked my staff at 
the U.S. Environmental Protection Agency 
to compare estimated costs for controlling 
pollution in six industries: automobiles, 
iron and steel, petroleum refining, pulp and 
paper, utilities generally, and electric utili¬ 
ties in particular. Although EPA’s esti¬ 
mates were lower than industry’s for five of 
the six categories, both EPA and industry 
tended to overestimate rather than under¬ 
estimate compliance costs. 

For 1974 through 1977, both EPA and 
the petroleum refining industry estimated 
that pollution control would cost $1.4 bil¬ 
lion, but the actual cost was between $550 
and $750 million. EPA estimated that iron 
and steel plants would have to spend $830 
million during those three years for pollu¬ 
tion control and industry’s figure was $ 1.6 
billion, but the actual figures ranged from 
$470 to $630 million. In contrast, the pulp 
and paper companies came up with $1.1 
billion as compared with EPA’s $1.6, and 
the actual figure turned out to be $1.4 bil¬ 
lion. In the six categories, three of EPA’s 
estimates and two of industry’s proved clos¬ 
er to actual compliance costs. 

Not in the Public Interest 

Even if these figures were prepared in 
good faith, some were wrong by 50 percent, 
and the worst was off by a factor of four. If 
we have this margin of error in conscien¬ 
tiously prepared cost estimates, how much 


inaccuracy can we expect in estimates that 
are purposely inflated? 

For example, in 1978, the Occupational 
Safety and Health Administration pro¬ 
posed a standard to control beryllium dust 
and fumes in plants employing 25,000 
workers. Beryllium, a known carcinogen, is 
used in the production of nuclear weapons. 
Former Energy Secretary James Schlesin- 
ger protested that the cost of compliance — 
estimated at $150 million by industry— 
would close down plants vital to national 
security. Three weeks later. Department of 
Energy officials conceded that the actual 
cost would be at most $4.6 million. 

In another case, a chemical industry esti¬ 
mate of the cost of complying with a pro¬ 
posed vinyl-chloride standard proved to be 
200 times actual costs. And a Senate inves¬ 
tigation found that a shoulder harness in a 
1968 car cost only $5, not $25 as the auto 
industry reported. The reported total cost 
of compliance differed from the actual cost 
by $100 million. Such exaggerations play 
havoc with any cost-benefit balancing. 

Estimates of benefits are even more 
uncertain. For example, the typical latency 
period for cancer is between 15 and 40 
years, so that even if we were to begin reg¬ 
ulating a newly discovered carcinogen to¬ 
morrow, we could not demonstrate reduced 
cancer incidence for at least 15 years. 
Cause and effect would be difficult to 
prove even then, requiring highly detailed 
medical records and exposure data on per¬ 
haps 100,000 people as they pass through a 
succession of jobs and areas of residence. 
The benefits estimate would be further 
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complicated by the fact that most forms of 
cancer do not bear the clear imprint of a 
single chemical. An excess of bladder 
tumors among workers in the dye industry 
was reported in the early 1930s, but 
because the workers were exposed to a 
number of compounds, the specific carcin¬ 
ogen—benzidine—was not identified until 
1965. Our analysis would also have to con¬ 
tend with the fact that individuals and eth¬ 
nic groups differ in susceptibility to cancer. 

The difficulty of computing benefits for 
environmental and safety regulations is 
illustrated by a study prepared for a Senate 
committee and released in March 1980. In 
situations where a few hazards could be 
clearly identified and regulated, the bene¬ 
fits computations were found to be quite 
precise. For example, a safety standard for 
infants’ cribs has reduced injuries by 44 
percent since 1974. Automobile safety con¬ 
trols, including seat belts, saved 28,000 
lives between 1966 and 1974. 

But in the case of air pollution, where we 
are dealing with dozens of compounds of 
varying concentrations in different places, 
there is considerably less precision. Calcu¬ 
lations of dollar benefits—based mainly on 
reductions in health costs, worker sick 
leave, property damage, and impact on real 
estate values—ranged from $5 billion to 
$58 billion annually. Benefits from auto 
pollution controls alone were estimated at 
between $2.5 and $10 billion a year. 

Because of such imprecision, the authors 
of the Senate study concluded that “a strict 
cost-benefit approach in federal regulation 
does not appear advisable. Certainly every 
appropriate effort should be made to more 
fully identify the projected consequences 
of proposed regulatory action. But the find¬ 
ings of this report strongly suggest that 
placing too great a reliance on such analy¬ 
ses would not be in the public interest.” 

Environmental regulation also produces 
unanticipated benefits, stimulating innova¬ 
tion in dozens of industrial processes. 
Rather than simply hanging filters at the 
ends of smokestacks, industrial managers 
are learning to reduce the amount of waste 
generated in the first place. 

For example, a pollution-reducing pro¬ 
gram inaugurated by the 3M Co. in 1975 
saved the company $17.4 million in three 
years. Through an ingenious manipulation 
of sulfur trioxide emissions, the Long 
Island Lighting Co. saved $2 million in fuel 
costs and recovered 362 tons of vanadium, 
which it sold for $1.2 million. And a 1977 
Census Bureau survey estimated the value 
of energy and materials recovered as a 
result of all U.S. pollution-control mea¬ 


sures at more than $950 million. 

Even if we learn to calculate both costs 
and benefits within acceptable margins, we 
will always confront the greatest single 
obstacle — that of placing of an economic 
value on human life and health. 

One of the most widely used methods 
calculates deferred future earnings — how 
much income a worker loses as a result of 
injury or death. This approach places little 
economic value on the lives of the poor or 
old and none at all on the lives of the unem¬ 
ployed. The Washington Post quoted this 
statement from a major oil company’s pro¬ 
test against new clean-air standards in 
Montana: “Some of the people who will die 
from air pollution are unemployed, and 
therefore have no economic value.” Vic¬ 
tims of occupationally induced cancer may 
receive the best medical treatment and 
financial compensation based on some mul¬ 
tiple of lost income, but this will not 
replace their health, mobility, enjoyment of 
the present, and anticipation of the future. 

The Right Yardstick 


The fundamental problem with cost-bene¬ 
fit analysis may not involve computational 
difficulties but rather our extraordinary 
emphasis on economics in social decision 
making. Interestingly, when someone of¬ 
fered to endow the first chair in economics 
at Oxford in 1825, a provost of the univer¬ 
sity resisted the gift because he did not 
want to admit into the curriculum a science 
“so prone to usurp the rest.” And even the 
donor himself expected the university to 
keep the new study “in its proper place.” 

Economics is a useful tool for comparing 
the worth of unlike things when a society 
must decide how to distribute its limited 
resources. However, this balancing begins 
to fail when we try to reduce all goods to 
their monetary value. We would not at¬ 
tempt to measure color or temperature 
with a yardstick, nor would we accept deci¬ 
bel level as a measure of good music. 

But this does not mean that we should 
throw up our hands at any decision involv¬ 
ing human life and health. Life is priceless 
to an individual human being, but society 
must make cold-eyed calculations about 
how much it can afford to preserve a 
human life. The value of human life 
implied by social investment has ranged 
from as high as $158 million for coke-oven 
emission standards to as low as $10,000 to 
preserve the life of an unknown individual 
in a public nursing home. 

Cost-benefit analysis, no matter how 
precise, cannot replace social policy judg- 


ments, but it can help policymakers see the 
dimensions of their decisions: Which of a 
number of hazards presents the greatest 
threat to society? Which should be dealt 
with first, and which can be postponed? 
How should limited resources be used to 
achieve the greatest benefit? 

If, because of scientific ambiguity or the 
subtleties of balancing life against econom¬ 
ics, we must look for prudent social deci¬ 
sions in dark places, we must still search. 
We cannot substitute the mechanical busi¬ 
ness of piling numbers on either side of a 
balance for the agonizing process of mak¬ 
ing a fallible human judgment. Such judg¬ 
ments are both the dilemma and the glory 
of any society that aspires to be just. □ 


Douglas M. Costle was administrator of 
the Environmental Protection Agency un¬ 
der President Carter. He is currently a vis¬ 
iting scholar at Harvard University’s 
School of Public Health. This article is 
adapted from a paper delivered at the 
EPA 's Conference on Cost-Benefit Analy¬ 
sis in Environmental Regulation last year. 
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Village Homes: 
A Solar Suburb 


D avis is a city of about 30,000 people 
12 miles west of Sacramento in Cali¬ 
fornia’s Central Valley. Its chief distinction 
prior to the mid-1970s was its branch of 
the University of California, the state’s pri¬ 
mary “aggie” campus and home of Ameri¬ 
ca's most famous wine-making school. But 
two of the city’s less-heralded novelties— 
its bicycles, and the university’s graduate 
ecology program, the first in the United 
States—have given rise to Village Homes, 
an unusual experiment in urban living that 
is beginning to attract wide attention. The 
70-acre, 200-unit development probably 
represents the most complete integration of 
conservation-oriented systems of any 
American suburb. 

Thanks to a prairie-flat terrain and a 
town dominated by university students, the 
bicycle became the favored mode of trans¬ 
portation in the 1960s, so much so that the 
city implemented a large-scale bike-route 
system. After the voting age was lowered to 
18 in 1972, Davis found itself with a stu¬ 
dent-dominated city council, and an eco¬ 
logically minded one to boot. So the mood 
was right when in 1973 developer Mike 
Corbett and his wife Judy, an environmen¬ 
tal consultant, presented to the city council 
a subdivision design that dealt with envi¬ 
ronmental, energy, and social concerns. 
Ground was broken two years later, and the 
first houses were built by late 1975. 

About 90 percent of the houses are sin¬ 
gle-family dwellings, many so conventional 
in appearance that they could be intro¬ 
duced to a traditional suburb without caus¬ 
ing so much as a murmur. Streets run pre¬ 
dominantly east-west to ensure that the 
houses’ major walls face south, which mini¬ 
mizes energy use. The streets are usually 
cul-de-sacs, averaging a mere 20 to 24 feet 
in width, and concrete pads provide off- 
street parking, thus reducing the area of 
heat-absorbing asphalt surface. Bicycle and 
pedestrian paths thread the development, 
providing most of the through routes. 
Building restrictions protecting rights to 
solar exposure—“solar rights” are included 
in the development’s covenants. And indi¬ 
vidual lot sizes are reduced to 50 feet by 85 
feet compared with a typical 70 feet by 100 
feet in the Davis area. 

These street and lot reductions free 
about one-third of the land for common 
and agricultural use. Grapevines and fruit 
trees flourish throughout the development, 
and a vast grassy common adjoins the com¬ 
munity center. Part of the common land 
consists of natural drainage channels for 
storm runoff, which have handled 150 per¬ 
cent of normal rainfall without difficulty. 


by Richard Albert, Jr. 



Let the Sun Shine In 

The Davis area experiences long hot sum¬ 
mers, usually with cool nights (average 
summer highs and lows are 98° F and 56° 
F), and cool, frequently foggy winters with 
lows rarely below freezing. Most of the 
houses rely on passive solar design for heat¬ 
ing and cooling, although a few contain 
active solar systems. Energy-saving fea¬ 
tures of individual houses have attracted a 
great deal of public attention and for good 
reason: the average home consumes about 
30 percent of the energy of a similar-sized 
conventional home in the same area, with 
no sacrifice in comfort. 

All Village Homes dwellings incorporate 
what Corbett calls “simple passive design”: 
south-facing eaves designed to let low win¬ 
ter sunlight enter the house and block out 
the high summer sun, proper building mass 
for optimal heat transfer and storage, and 
emphasis on natural ventilation and con¬ 
vective cooling. Cool nights, even during 
the hottest part of the summer, combined 
with small portable fans make total solar 
cooling feasible. 

Many houses have added other elements 
to the basic passive design. In a water-wall 
house, a large mass of water is stored— 
usually in metal culverts—in front of a 
south-facing window. Clerestory homes 
feature a roof broken at the peak, allowing 
a series of south-facing windows to be 
added below the raised north roof. The 
windows provide good solar penetration to 
the north wall in winter but are fully 


shaded in summer. Greenhouses for extra 
solar heating in the winter appear on the 
south wall of some houses, and skylights— 
south-facing glazing built into the roof— 
appear frequently. Some houses use the 
“suncatcher” design, similar to a clerestory 
but with a reflective south roof sloping 
down to the clerestory rather than away 
from it. These solar design elements appear 
in various combinations. For example, 
clerestory windows can be combined with 
water walls moved to the center or north 
side of a house to provide balanced heating 
and cooling. 

Performance has generally been excel¬ 
lent, although most houses have so far 
experienced only a few full-year cycles. 
Interior summer temperatures rarely ex¬ 
ceed 80°, while solar contributions to win¬ 
ter heating average 70 to 80 percent, with 
interior lows in the 60° range. Each design 
has advantages and disadvantages, with the 
water wall possibly the most cost-effective 
design. Clerestories provide good heat dis¬ 
tribution, but most existing clerestory 
homes have too much window area for the 
building mass. Skylights and suncatcher 
designs are difficult to waterproof and need 
a good shutter for insulation from summer 
sunlight. 

Village Homes, with its variety of solar 
design combinations in one climate area, 
provides an excellent laboratory for collect¬ 
ing real-life performance data. But Corbett 
is a builder, not a solar researcher, and 
most data collected are of the “it only got 
to 82° inside during the heat wave” variety. 
However, because so many of the home- 
owners are energy-conscious—50 percent 
were involved in the designs of their homes, 
and many participated in the layout of the 
entire subdivision—there is now some ef¬ 
fort to gather data, and two houses have 
been monitored extensively. 

Getting into Hot Water 

Solar water heaters have been another 
focus at Village Homes. Three types are 
used: breadbox, thermosiphon, and 
pumped. 

The first is simplicity itself: black south¬ 
facing storage tanks sit in an insulated 
“breadbox” with a transparent glass or 
plastic cover. The box is usually glazed and 
can be shuttered at night to provide better 
heat retention. Water temperatures in a 
single-glazed, unshuttered breadbox with 
insulated piping reach 150° F on a summer 
afternoon, dropping to about 100° by early 
morning. Surprisingly, the United States 
had an active breadbox solar-water-heater 
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Bicycle paths (in upper photo and layout) 
thread Village Homes, encouraging 
residents to reduce automobile use. Note 
also the cul-de-sac streets in the upper 
right layout. In the layout detail directly 
above, streets run east-west to maximize 
southern exposure. Concrete pads 
provide off-street parking, and a common 
area between house rows is used for 
drainage and growing fruit trees. 

At the right, a variety of energy-saving 
features are combined in this living room. 
South-facing sliding doors and skylights 
let in sunlight which strikes water-filled 
culverts farther back in the room. Tile 
floors and walls store additional heat, and 
a fireplace provides backup heat. In 
summer, grapevines shade the room from 
excess light. On the facing page, pillarlike 
culverts filled with water are placed near 
a south-facing window. 
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The diamond solitaire. 



A rare gift. 


One single diamond. 

Set simply and elegantly, to sparkle on its own. 
The diamond solitaire. 

A jewel that becomes more precious with 
every passing year. 

The gift that makes a rare and beautiful 
moment last a lifetime. 

A diamond is forever. 


The % carat diamond 'how n i' crI.spied f« r detail. DcBocTS. 






Energy 






Left: 

A painted water tank doubles as a half- 
wall and radiates heat to surrounding 
living space. 

Above: 

Sliding glass doors admit sunlight to the 
south rooms, while clerestory windows 
allow light to penetrate to the north side. 

Right: 

Water-filled barrels placed near a window 
store solar heat. (Allphotos courtesy of 
Rodale Press) 



industry from the 1890s to the mid 1930s, 
after which cheap electricity and natural 
gas made solar water heaters uneconomi¬ 
cal. 

The thermosiphon system is more com¬ 
plex but can outperform an unshuttered 
breadbox in cold periods. Water is heated 
in thin copper tubing running through a 
south-facing flat-plate collector. The water 
rises under its own pressure (hence ther¬ 
mosiphon) to a storage tank mounted above 
the collector. Because the water is stored in 
an insulated tank, it stays warmer at night 
than the water in an unshuttered breadbox 
collector. 

Ln Davis’s climate, a collector will heat 
about 1 gallon of water per day per 0.5 to 
0.7 square feet of collector. The average 
system has 40 to 60 square feet of collector 
and 80 to 120 gallons of storage. Installed 
systems, costing about $2,100, provide 100 
percent of the hot water for 9 months a 
year. 

The third type of solar water heater, the 
pumped system, includes a flat-plate col¬ 
lector, storage tank, pumps, valves, and 
thermostats to turn the pump on when the 
collector is hotter than the storage tank. 
The most expensive and complex of the 
three systems, it is used where space limita¬ 
tions prevent the use of the other heaters. 


Conservation for Fun and Profit 

Village Homes dwellings are comparable in 
initial purchase cost to similar-sized tradi- 
tinal homes in the area, running from 
$40,000 to $180,000, with the average 
1980 price in the $70,000-$90,000 range. 
And Corbett has earned a reasonable re¬ 
turn — over ten percent — for his work. So 
why aren’t there more developments like 
Village Homes? 

With its common lands and community- 
oriented philosophy, Village Homes may 
not be for everyone. About 50 percent of 
the initial buyers were people not necessar¬ 
ily committed to ecologically sound living 
but those “who just needed a house.” Of 
these, only one family has moved out spe¬ 
cifically because its members didn’t like 
the Village Homes concept — “they just felt 
a little crowded,” says builder Corbett. 
Most of the others who were unaware of 
Village Homes’ unique features have come 
to like them. This broad acceptance may be 
due partly to the relatively conventional 
appearance of the development. Moreover, 
Village Homes has its conceptual roots in 
the California suburban tradition of subdi¬ 
visions as the basic community unit. 

Despite our lip service to energy conser¬ 
vation, reality suggests that municipalities 


rather than private entrepreneurs may have 
to take the lead in encouraging energy-con¬ 
scious building design. Although Village 
Homes predates Davis’s conservation-ori¬ 
ented building code, which took effect on 
January 1, 1976, the local attitude that 
conservation is good busines enabled Vil¬ 
lage Homes to get beyond the drawing 
broad. Of course, not all areas have cli¬ 
mates suitable to developments like Village 
Homes, but even with proper natural con¬ 
ditions, local officials and developers are 
unaccustomed to thinking in terms of con¬ 
servation. 

Village Homes’ greatest contribution 
may be in proving that energy-conscious 
design can be profitable. As one engineer 
said, “Federal demonstrations don’t prove 
a thing. But if someone can go out and 
make a buck with this kind of design, then 
other builders will take note and say, ‘Hey! 
Maybe I can do this too.’ ” □ 


Richard Albert, Jr., is a free-lance writer 
living in San Francisco and specializing in 
energy-related subjects. 
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BOOKS & COMMENT 


Brazil: Beyond the 
Coffee Bean 


The Cruel Dilemmas of Development: 
Twentieth-Century Brazil 
Sylvia Ann Hewlett 
Basic Books, 1980, 243 pp., $15 

Reviewed by Shelton H. Davis 

In 1967, Brazil embarked upon a period of 
boom that for a short time became known 
as the “economic miracle.” The annual 
growth of GNP. which had averaged 4.1 
percent per year between 1964 and 1967, 
rose to a phenomenal 11.5 percent from 
1968 to 1973. The highest growth rates 
took place in the manufacturing sector: 
production of motor vehicles in the boom¬ 
ing industrial plants outside Sao Paulo 
increased from 184,000 to 930,000 per 
year, while the annual steel output rose 
from 2.8 million to 8.3 million tons. To 
many observers, it appeared that Brazil had 
primed the economic pump and the bene¬ 
fits would soon be enjoyed by members of 
every social sector. 

However, the economic diversification 
predicted by economists never occurred. 
Despite the high growth rates of the Brazil¬ 
ian economy, the vast majority of Brazil¬ 
ians lost out in relative terms. As the gross 
national product doubled between 1960 
and 1976, the richest 10 percent of the pop¬ 
ulation appropriated more than three-quar¬ 
ters of the wealth, while the poorest 50 per¬ 
cent claimed less than 10 percent. Similar 
inequities occurred on other fronts: urban 
incomes grew much more rapidly than 
rural incomes; persons with university edu¬ 
cations increased their income four times 
faster than those with little education; and 
Sao Paulo was the only state to register an 
above-average increase in income. 

Sylvia Ann Hewlett attempts to unravel 
the political and economic logic of the Bra¬ 
zilian model of development. She argues 
that the major reason why Brazil, like so 
many other Third World countries, experi¬ 
enced rapid economic growth accompanied 
by deepening poverty and political repres¬ 
sion is because it was a “late starter” in the 
process of development. Many Western so¬ 
cial scientists have failed to understand the 
constraints on countries that began econom¬ 
ic growth only in the twentieth century. 

According to Hewlett, the “late devel¬ 
opers” face a very different set of circum¬ 
stances from those experienced by coun¬ 
tries already industrialized. Countries such 


as Brazil have no colonies from which to 
extract resources, they must industrialize 
in a fiercely competitive international envi¬ 
ronment, they must buy expensive technol¬ 
ogy from already developed countries, and 
their high rates of population growth are 
not matched by new employment opportu¬ 
nities. "Unlike early developers who were 
partially cushioned by favorable historical 
circumstances, late developers are having 
to pay the full social and political costs of 
economic growth.” 

Belying the Trickle-Down Theory 

Unequal development began in Brazil dur¬ 
ing the sixteenth and seventeenth centu¬ 
ries, when the economy entered the inter¬ 
national market system on the back of a 
small number of agricultural exports such 
as sugar and cacao. This phase set the insti¬ 
tutional framework for Brazilian class rela¬ 
tions and structured all future stages of 
development. Once Brazil entered the 
twentieth century, it chose to encourage 
multinational corporations to produce so¬ 
phisticated consumer goods for a small 
Brazilian elite. This policy absorbed little 
labor and excluded the bulk of the popula¬ 
tion, both as consumers and producers, 
from the modernization process. 

One of the most interesting parts of 
Hewlett’s book is a discussion of the part¬ 
nership that has emerged between Brazil’s 
state and multinational corporations. Since 
the military coup of 1964, the state has 
played a primary role in the capital accu¬ 
mulation process rather than serving as a 
distributor and equalizer of the nation’s 
wealth. At the same time, multinational 


corporations have assumed a dominant po¬ 
sition in the manufacturing sector of the 
economy. In the late 1970s, foreign compa¬ 
nies or their Brazilian affiliates controlled 

99 percent of the automobile industry, 81 
percent of the pharmaceutical industry, 76 
percent of the plastics industry, and 66 per¬ 
cent of the electronics industry. 

A key factor in the monopolistic position 
of these companies, Hewlett argues, is their 
control over sophisticated productive, man¬ 
agerial, and marketing technologies. Be¬ 
cause more than 98 percent of all research 
and development expenditures occurs in 
the parent countries of these firms, Brazil¬ 
ian companies have been forced either to 
sell out to multinational corporations or to 
purchase expensive modern technology. 

The role of the state and multinational 
corporations has been a constant source of 
political tension. Numerous critics have 
argued that Brazil’s dependency on im¬ 
ported technology has undermined its do¬ 
mestic scientific initiative and inhibited the 
development of a truly national technology. 
Though not discussed by Hewlett, these 
tensions surfaced in the controversy over 
Brazil’s alcohol program last year. 

In 1974, Brazil’s Air Force Research 
Center (CTA) initiated a program to be¬ 
come the world’s leading center for alco¬ 
hol-engine technology. By the late 1970s, 
CTA had developed the technology to per¬ 
mit Brazil’s present use of a 20 percent 
alcohol-petroleum mix in automobiles and 
had adapted 735 government vehicles for 

100 percent alcohol use. 

These experiments enabled the Brazilian 
government to establish technical norms 
with which transnational automobile man- 
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ufacturers were forced to comply. “This is 
the first time,” wrote the London-based 
weekly Latin American Newsletters, Ltd., 
“that engines will be produced in Brazil 
without payment of royalties to a foreign 
company.” 

However, the CTA program was short¬ 
lived. As the national alcohol program 
began to get ofT the ground, the transna¬ 
tional automobile manufacturers made it 
known to the Brazilian government that 
they were not pleased with the new engine 
designs. In September 1979, the govern¬ 
ment announced that it was terminating 
the program and creating a new one at the 
Institute for Technological Research (IPT) 
in Sao Paulo, a research center with close 
ties to the automobile industry. “We are 
wholehearted in our support of the alcohol 
program,” the president of the vehicle 
manufacturers’ association said. “The 
whole of our industry is at stake.” 

With the exception of Latin American 
Newsletters, Ltd., the demise of the CTA 
alcohol-engine research program received 
almost no coverage in the European or 
North American press. Yet these events 
epitomize the “cruel dilemmas of develop¬ 
ment” that Sylvia Ann Hewlett so lucidly 
analyzes in this penetrating study of the 
powerful institutional constraints on social 
and technical innovation in a country with 
so much potential for growth. □ 


Shelton H. Davis is director of the Anthro¬ 
pology Resource Center in Boston and 
author o/Victims of the Miracle: Develop¬ 
ment and the Indians of Brazil (Cambridge 
University Press, 1977). 


Mass Technology: 
Let Them Eat Chips 

The Techno/Peasant Survival Manual 
Collette Dowling, Anne Marie Cunning¬ 
ham, and Sharon Begley 
Bantam Books, 1980, 314 pp., $8.95 

Reviewed by A. Douglas Stone 

The Techno/Peasant Survival Manual is 
an ambitious work written by a commune 
of unabashed techno/amateurs called the 
Print Project. According to them, “ The 
Techno/ Peasant Survival Manual is a 
consciousness-alerting book . . . (Its) cen¬ 
tral theme is this: if we want technology to 
liberate rather than destroy us, then we — 
the techno/peasants — have to assume re¬ 
sponsibility for it.” In case you haven’t 
heard, “techno/peasants” are what “they,” 
the technocrats, call "us,” the uninformed, 
unmathematical majority. Members of the 
Print Project appear united in both their 
distrust of the military-industrial-scientific 
technocracy and their complete lack of fear 
of overstatement. A more modest descrip¬ 
tion of their goals is that they propose to 
provide a concise, readable primer on the 
hottest technologies of the 1980s for a non¬ 
technical audience. They attempt to de¬ 
scribe what these technologies can do, pro¬ 
ject their effect on our everyday life and 
their broader sociopolitical implications, 
and explain the basic science necessary for 
a minimal grasp of the underlying princi¬ 
ples. The authors are reasonably successful 
in achieving the first goal, less successful in 
achieving the second, and not at all success¬ 
ful in achieving the third. 

The technologies examined are associ¬ 
ated with microcomputing, fiber optics, 
lasers, genetic engineering, the space shut¬ 
tle, military and communications satellites, 
nuclear fusion, and nuclear weaponry. The 
authors have no particular expertise in any 
of these areas and simply present their 
translation of the explanations and specula¬ 
tions of dozens of experts whom they inter¬ 
viewed. The substance of the book, the 
description of the various technologies, 
should be quite informative to the layper¬ 
son who does not read popular science mag¬ 
azines regularly. But for the reader with a 
reasonable technical background, the treat¬ 
ment is too superficial and imprecise to 
provide a useful understanding of scientific 
principles. 

The book begins appropriately with a 
lengthy discussion of microelectronics and 


information processing, certainly the most 
important technological advances of the 
sixties and seventies. But the next section, 
on satellite and space technology, is unorig¬ 
inal. This area has received so much public¬ 
ity that, not surprisingly, the authors are 
unable to come up with much novel infor¬ 
mation, although they do squeeze every 
drop of juice out of some far-fetched specu¬ 
lations on the politics of future space colo¬ 
nies. The discussion of nuclear power is not 
overly polemical and contains a fairly good 
explanation of our nuclear future. Unfortu¬ 
nately, the book ends weakly with a section 
on artificial intelligence tacked onto a one- 
page conclusion celebrating “The Incredi¬ 
ble Synthesis of Knowledge,” in which 
humans at once study and effect changes in 
the workings of their own brains. It is very 
disappointing that the authors make so lit¬ 
tle effort to write a substantial conclusion 
in which they assess the significance of var¬ 
ious technological advances. 

Social, political, economic, and psycho¬ 
logical issues relating to technology are 
continually raised. For example, there are 
discussions of the home computer, techno¬ 
logical competition with the Japanese, the 
psychopathology of the computer hack, 
academic “grant grabbing,” and a wealth 
of detail on the people and companies 
responsible for developing various technol¬ 
ogies. But these discussions are often frus- 
tratingly shallow. For example, the De¬ 
fense Department is cited as making the 
intriguing claim that by eavesdropping on 
the satellite communications of American 
business, the Soviet Union is attaining the 
“capacity to disrupt the financial and eco¬ 
nomic systems of the United States,” but 
there is no explanation of how this disrup¬ 
tion would be achieved. 

Calling the Kettle Black 

Ironically, the authors are guilty of the car¬ 
dinal sin of the expert, of using too much 
technical jargon and citing too many details 
while failing to give a simple overview of 
structures and functions. For example, we 
are treated to a tedious, step-by-step de¬ 
scription of the chemical etching process 
involved in fabricating a microcircuit, but 
we are never told fyow an object smaller 
than a paper clip can perform the same 
electronic function as a mass of copper wir¬ 
ing and vacuum tubes the size of a desk. In 
the discussion of magnetic bubble comput¬ 
er memories, there is no effort to explain 
why magnetism is involved at all or what a 
“bubble” in a solid might be. And any 
techo/peasant who understands what a 
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Books and Comment 


transistor does after reading this book 
deserves to be immediately knighted into 
the technocracy. 

The book is written wih a flashy, provoc¬ 
ative, often melodramatic tone: “Think 
about this for a minute. Grok it, for the 
power of this tiny microcomputer—this 
chip—the prototype for which was in¬ 
vented a few years back by a young engi¬ 
neer in thick glasses who works in Califor¬ 
nia’s Silicon Valley — is going to revolu¬ 
tionize the world.” This quotation from the 
section on microcomputing epitomizes 
what is bad about the style of the book — 
clumsy grammar, “far-out” phraseology, 
and techno/paranoia. 

The book’s graphic design appears to 
owe equal debts to Marshall McCIuhan 
and Marvel Comic Books. Two consecutive 
pages of normal typeset are rare, and par¬ 
ticularly “heavy” quotes are routinely em¬ 
phasized in type so large as to be legible to 
the majority of the legally blind. In addi¬ 
tion, roughly one-quarter of the book con¬ 
sists of photographs, diagrams, and car¬ 
toons, many of which, though striking, bor¬ 
der on the histrionic. 

The Techno/Peasant Survival Manual 
makes amusing light reading on contempo¬ 
rary technology. Generally, however, its 
substance does not bea'r the weight of its 
pretensions. □ 


A. Douglas Stone is a doctoral candidate 
in the Department of Physics at M.I. T. 

No Nukes Is 
Good Nukes 

The Atom Besieged: Extraparliamentary 
Dissent in France and Germany 
Dorothy Nelkin and Michael Poliak 
Cambridge, Mass., and London: M.I.T. 
Press, 1980, 235 pp., $17.50 

Reviewed by Deborah Baldwin 

* 

I ts a brave publisher who would follow 
up who knows how many tomes on the 
tragedy of Three Mile Island, along with a 
few fictional treatments of nuclear terror¬ 
ism and a couple of ad hominem attacks on 
Ralph Nader, with a dry sociological trea¬ 
tise on the protest movement — especially 
one with chapter heads such as “The Politi¬ 
cal Context of Nuclear Controversy,” 
“The Cycle of Opposition,” “The Nuclear 
Opposition as a Social Movement,” and 
“The Containment of Conflict.” 


And yet, The Atom Besieged is just such 
a book. It’s about protest in France and 
Germany, not America, but because it’s 
written in English, one assumes it is 
addressed to the home audience. I’m not 
sure exactly which audience, however — 
environmentalists? Professional protest 
watchers (industrial public-relations 
agents, journalists, and government regula¬ 
tors)? Or fellow sociologists, who can be 
counted on to pick up — and stick with—-a 
book with a 21-syllable title? 

The Missing Link 

Having exposed some of my reservations, I 
should add that not only is this the first 
serious account of nuclear protesters I’ve 
seen, but it is obviously a well-researched, 
thorough analysis. The authors have dis¬ 
sected the French and German antinuclear 
movements with all the care normally tak¬ 
en with a laboratory experiment, and they 
are careful not to jump to conclusions and 
to cleverly avoid ill-founded assumptions. 
They humbly confess at the outset to one 
bias: “The concentration and collusion of 
economic and political power intrinsic to 
the nuclear sector, and the sense of eco¬ 
nomic and technological imperative that 
pervades the political climate of energy 
decisions, have at times brought adminis¬ 
trative or even police repression of criti¬ 
cism. We find this unreasonable.” Having 
said that much, Nelkin and Poliak steer 
clear of further recriminations. 

The analysis is awkward because the 
book relentlessly switches back and forth 
from discussing France to Germany. But 
by searching between the lines, the patient 
reader can learn a little about political life 
in Western Europe. For example, protes¬ 
ters have had more impact in Germany 
than France, not because they’re more 
competent but because both German law 
and the German political system offer citi¬ 
zens more access points than the autocratic 
French system. Because of this, the socio¬ 
logists explain, French political activists 
are more ideological than practical, though 
even when they’re pragmatic they’re inef¬ 
fective. In Germany, meanwhile, people 
are all business. However, the authors 
make the intriguing suggestion that the 
practical Germans are so focused on specif¬ 
ic technological issues they overlook the 
potential for overall social change. 

While it may be chauvinistic, I found 
myself yearning for some relevance to 
what’s happening in the United States. The 
authors note that in France the debate has 
evolved from technological and economic 


questions into a larger frustration with 
stubborn and unaccountable government 
agencies. In the United States, nuclear pro¬ 
test seems to be shifting in the other direc¬ 
tion, from moral and political outrage to 
specific economic and technological issues. 
(How much will nuclear power cost? How 
will we safely dispose of wastes?) The book 
describes the conflict between the Europe¬ 
an antinuclear movement’s lust for strong 
leadership and its philosophical rejection of 
hierarchy and centralization without dis¬ 
cussing the way U.S. citizens’ groups 
regard that conflict. The book shouldn’t be 
required to analyze America along with 
France and Germany, but to include these 
provocative observations without mention 
of the United States seems odd. 

But The Atom Besieged is most severely 
hampered by the absence—again, amid 
much good research — of human beings. 
Imagine a book that traces the antinuclear 
movement in the United States all the way 
from its fragmented origins to the massive 
outcry that followed Three Mile Island, 
exploring the ties between the antinuclear 
movement and other social movements — 
feminism, civil rights, worker safety — 
while describing the difficulties of bringing 
together nuclear protesters, traditional en¬ 
vironmentalists, and minorities. Imagine all 
this without one scrap of dialogue, without 
one description of life in Seabrook, N.H. 
before and after the invasion, without one 
interview with an average citizen pulled 
apart by the conflict, say a farmer who 
leans toward nuclear power because it 
seems clean and safe, an engineer commit¬ 
ted to technological progress but politically 
repelled by the nuclear establishment, an 
assembly-line worker who rejects authori¬ 
tarian rule but believes we’re running out 
of other forms of energy. 

This book is not designed to please the 
reader in search of human interest. And if 
it seems to lack an analysis of what moti¬ 
vates the human spirit to become involved 
in protest movements, it still contributes a 
framework of sorts. The average reader will 
find this book dense, fact-filled and—ulti¬ 
mately — frustrating. So who will read it? 
Primarily those who are paid to: watchdogs 
from industry, academics, and inevitably, 
other sociologists. In time, perhaps, some 
of them will do a better job of harnessing 
information about technology’s impact on 
society and make it more accessible to the 
public. It’s the public, after all, whose 
future is at stake. □ 


Deborah Baldwin is a former editor of 
Environmental Action magazine. 
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The Albedo Effect 




The Albedo Effect 


Mathematical models of the atmosphere are the chief scientific tools for 
predicting long-term climate and identifying possible climatic changes that 
may result from mans activities. Recent advances at the General Motors 
Research Laboratories have revealed new information about the contribution of 
airborne particles to the delicate thermal balance of the earths atmosphere. 


Particle/Albedo Influence 



Regions of liailinn "nd cooling determined by 
particle characteristics and surface albedo. 


Radiation scattering exhibited by a layer of 
particles. The inset slimes the distribution of 
scattering by a single particle of mean size. 


D EVOID of its atmosphere, 
the bare earth would 
reach an average temperature of 
only — 1°C. Atmospheric interac¬ 
tion with solar and terrestrial radi¬ 
ation raises the average surface 
temperature to fifteen degrees Cel¬ 
sius, making life as we know it 
possible. Small fluctuations in 
overall temperature can have large- 
scale effects. It is believed that a 
drop of a few degrees Celsius last¬ 
ing for a period as short as four 
years could trigger an ice age. Fun¬ 
damental studies conducted at the 
General Motors Research Labora¬ 
tories explore the effect of various 
atmospheric factors, natural and 
man-made, on the earth’s thermal 
balance. 

New knowledge of the 
influence of airborne particles on 
the earth’s thermal balance has 


been revealed by investigations 
carried out by Dr. Ruth Reck. 
Dr. Reek’s work at General Motors 
integrated for the first time the 
complex factor of particles into 
radiative-convective atmospheric 
models. Her findings help deter¬ 
mine under what conditions par¬ 
ticles have a cooling influence, and 
under what conditions they have a 
heating influence. 

Airborne particles have 
many sources: volcanic issue, 
wind-raised dust and sea salt, ash, 
soot, direct and indirect products of 
combustion and industrial process¬ 
ing, the products of the decay of 
plant and animal life, the liquid 
droplets and ice crystals that make 
up clouds. Particles alter the radia¬ 
tion flow in the atmosphere by the 
processes of scattering and absorp¬ 
tion. Particles differ by size and 
composition, factors which deter¬ 
mine optical properties. 

Prior to Dr. Reek’s work, 
models for calculating the vertical 
temperature profile included layers 
of clouds and the significant 
gases—0>. 0 :! , ILO and CO.-but 
neglected the particle factor. To 
establish the thermal effect of par¬ 
ticles, later models assumed a uni¬ 
form vertical temperature change. 

Dr. Reek’s contribution was 
to add the particle factor to a one¬ 
dimensional model developed at 
the Geophysical Fluid Dynamics 
Laboratory at Princeton Univer¬ 
sity. This model divides the atmo¬ 
sphere into nine layers. An initial 
temperature distribution is as¬ 
sumed. and the model is used to 
compute the net radiative energy 






















flow into or out of each layer. A 
particle population is input for each 
layer. Calculated radiation imbal¬ 
ances result in a temperature 
change for each layer within the 
model, subject to the condition that 
change in temperature with alti¬ 
tude not exceed the adiabatic lapse 
rate. The new temperatures are 
used to compute a new radiation 
balance. This process is repeated 
until there are no further changes 
in temperature. 

The particles of interest, 
known as Mie-scattering aerosols, 
are comparable in size to the wave¬ 
length of the incident radiation. Dr. 
Reck models the interaction of 
these particles with the radiation 
field in terms of two parameters: 
the single scattering albedo of the 
particle, which describes backseat - 
ter, and an anisotropic scattering 
factor, which measures the degree 
of forward scatter. From these two 
quantities and the size distribution 
and abundance of the particles, the 
transmission, absorption and back- 
scatter of each layer in the model 
can be calculated. 

D R. RECK discovered that 
whether particles have a 
heating or cooling influence de¬ 
pends upon the surface albedo, or 
reflective power, of the earth di¬ 
rectly beneath them. Snow (0.6) is 
more reflective than sand (0.3); 
water is less reflective than either 
(0.07). Her results indicate that 
when surface albedo is small, the 
net effect of particles is to "shield” 
the earth from incoming solar radi¬ 


ation. producing a cooling influ¬ 
ence. When surface albedo is large, 
a trapping effect prevails, in which 
the portion of solar radiation that 
reaches the earth’s surface is 
"trapped” between the surface and 
the particles, producing a net heat¬ 
ing influence. The competition be¬ 
tween these two effects, shielding 
and trapping, determines the over¬ 
all thermal influence of particles. 

Dr. Reck calculated that for 
the latitudes between the equator 
and 35°N, where average surface 
albedo is low, the current back¬ 
ground level of atmospheric par¬ 
ticles decreases solar radiation 
reaching the earth by ~1%. thus 
producing a net cooling effect. Her 
findings indicate that heating takes 
place at latitudes north of 55°N, 
where average surface albedo is 
high. Calculations with the model 
indicate a correlation between the 
increase in particle abundance due 
to volcanic activity in 1970 and a 
subsequent ice build-up in 1971. 

"Previous models did not ad¬ 
equately take into account the role 
played by particles in the earth’s 
thermal balance,” says Dr. Reck. 
"The geosystem is continually 
changing. It is important for us to 
understand the elements that affect 
this evolution, so that we may know 
how man’s activities influence the 
atmosphere.” 



THE 
WOMAN 
BEHIND 
THE 
WORK 

Dr. Ruth Reck is 
a Staff Research 
Scientist in the 
Physics Depart-1 
ment at the 
General Motors Research 
Laboratories. 

Dr. Reck received her Ph.D 
in physical chemistry from the Uni¬ 
versity of Minnesota. Her thesis, on 
the statistical mechanics of hetero¬ 
geneous systems, concerned the 
theory of diffusion-controlled 
chemical reactions. Prior to joining 
General Motors in 1965, she was a 
Research Associate in the Applied 
Mathematics Department of 
Brown University. 

In addition to global climate 
studies. Dr. Reck has done research 
at General Motors in solid state 
physics and magnetic materials. 
Over the last seven years, she has 
participated in several interna¬ 
tional exchange programs on cli¬ 
mate-related subjects. 
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CAT Fever: 

A Questionable Prognosis 

by Ellen Ruppel Shell 
A testament to 

biotechnical virtuosity, the CT scanner has stirred up more 


than its share 

N owhere has the so-called “technological revolu¬ 
tion” generated more controversy than in its 
medical manifestations. An advance that would go 
almost unnoticed in another application is analyzed 
with excruciating rigor when it affects public health, 
sparking everyone from presidents to popes to com¬ 
ment on its efficacy, safety, and even morality. A 
number of impressive medical technologies have con¬ 
tributed to this fervor, but no serious discussion 
would omit “computerized axial tomography,” the 
method commonly known as the cat or ct scanner 
that, more than any other, has come to symbolize the 
much-lamented American obsession with the “tech¬ 
nological fix.” 

Developed in Britain in the late 1960s, the CT is 
actually a highly sophisticated extension of Wilhelm 
Roentgen’s Nobel Prize-winning discovery, the x-ray. 
X-rays lose energy in direct proportion to the density 
of the structure through which they pass. A very 
dense structure, such as bone, will absorb most of the 
x-rays, producing a dark image because less energy 
has reached the film. The ct scanner builds on this 
principle by indicating the exact amount of energy 
absorbed by the object from a number of different 
angles, processing this information in a computer and 
reconstructing it on a cathode-ray (television) tube. 
The final picture seen by the radiologist is based on a 
composite of contiguous one-millimeter cross-sec¬ 
tions. 

Because the ct beam is rotated around the body or 
head, it can image organs that overlap and are there¬ 
fore obscured under conventional x-rays or radio¬ 
grams. Also, by using several hundred x-ray detectors 
to produce one exposure, the ct is ten times more 
sensitive to slight gradations in density than radio¬ 
graphs, which often do not allow the practitioner to 
distinguish between tissues of approximately equal 
densities. 


it controversy 

For these reasons, the ct is particularly useful for 
visualizing the brain, which is blurred beyond recog¬ 
nition by the skull under normal x-rays. In fact, some 
cts, called “head scanners,” are designed specifically 
to outline this elusive organ, and since their first 
application in 1972 have come to be considered an 
indispensible neurophysiological tool. 

CT designers Godfrey N. Hounsfield and Allan M. 
Cormack received the Nobel Prize in physiology and 
medicine in December 1979. By then, over 450 head 
scanners had been distributed nationwide, and the 
body scanner, a machine capable of imaging both the 
body and the brain, was enjoying even greater popu¬ 
larity — over a 1,000 were installed by 1980. 

Unlike the body scan, ct brain scans have actually 
replaced several dangerous and painful procedures. 
With CT “tremendous strides have been made in the 
diagnosis of diseases of the brain and tissues that cov¬ 
er the brain,” explains Harvard professor of radiology 
Dr. Calvin Rumbough, director of neuroradiology at 
Beth Israel and Brigham and Women’s Hospitals in 
Boston. “It has revolutionized the whole field.” 

Imaging the Brain 

Before clinical introduction of CT in 1973, the best 
way to obtain a clear picture of the brain’s intricate 
vascular system was through an angiogram or arteri¬ 
ogram. Patients with suspected brain tumors or 
blood-vessel deformities were x-rayed after receiving 
an injection of a dye directed to a specific site via a 
labyrinth of wires, tubes, and needles — not a pleasant 
process. Other brain maladies were diagnosed 
through pneumeoencephalograms, a truly excruciat¬ 
ing procedure better known as an “air scan,” which 
required gas to be injected into the lower spine, where 
it flowed upward, eventually filling and helping to 
outline the brain cavities prior to x-ray. People 
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ct scan of the chest of a 
healthy patient showing the 
bony outlines of the chest, 
lungs (seen as black 
structures), and the upper 
portion of the heart. 


The development and 
diffusion of CT scanners occurred 
without formal proof of 
their efficacy. 



undergoing these lengthy operations required two or 
three days of hospitalization, and some, particularly 
those with severe head injuries, died in the process. 

By providing a detailed cross-section of the brain in 
as little as five minutes, ct has eliminated the need for 
air scans and sharply reduced the call for angiograms. 
In addition, most neurologists agree that CT is abso¬ 
lutely indispensible in the diagnosis of head injuries. 
It has saved lives not only by sparing patients further 
trauma but by reducing the number of mistakes 
caused by ambiguous symptoms. 

As an example, Dr. Rumbough cites the case of a 
child struck by an automobile who, when brought into 
the emergency room, was completely unresponsive 
and thought to have suffered a brain hemorrhage. “In 
the old days we would have operated right away,” he 
said, explaining that this would entail drilling several 
holes in the skull to relieve pressure caused by spurt¬ 
ing blood. But the CTScan showed that the problem 
was caused not by hemorrhaging but by severe brain 
swelling, which would have been dangerously compli¬ 
cated by surgical intervention. Instead, the youngster 
was treated with dehydrating drugs and was back on 
her feet in three days. 

Certainly the ct has not eliminated the need for 
other brain scans. For example, angiograms are often 


done in cases of suspected brain aneurysms—blisters 
of the blood vessels that, if ruptured, can lead to head¬ 
ache, loss of consciousness, stroke, and even death. 
Nor has the scanner allowed practitioners to diagnose 
previously unknown diseases. Nonetheless, there is 
little debate over the machine’s value as a diagnostic 
tool for brain disease. 

By contrast, the first generation of whole-body 
scanners were, according to Dr. Kenneth J.W. Taylor, 
associate professor of diagnostic radiology at Yale, 
“terrible—a decent ultrasound unit (a much cheaper 
device) could beat it every time.” Nonetheless, full- 
body cts became the fastest-growing technology on 
the market, quickly exceeding even head scanners in 
sales. By 1977, an average of 30 of the $750,000- 
dollar machines were installed every month, and by 
1978 15 different companies were involved in their 
production. By May 1980, almost 69 percent of cts in 
the United States were body scanners. Yet, according 
to a report by the Congressional Office of Technology 
Assessment (OTA), “The development and diffusion 
of CT scanners occurred without formal and detailed 
proof of their safety and efficacy.” 

Because the early scanners were slow—requiring 
up to five minutes per single exposure—they were 
useless for depicting any part of the body that under- 
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The issue of the 

CT’s application and proliferation 
is ultimately a political 
and economic one. 



ct scan of chest showing an 
abnormal lung. The white 
circles represent metastatic 
tumor deposits. (Photos: 
Steven E. Seltzer, M.D., and 
Debra Miller) 


goes involuntary movement. A beating heart, expand¬ 
ing lung, or contracting intestine blurred the expo¬ 
sure, and practitioners focused on the pancreas, liver, 
kidney, and abdomen as the most promising candi¬ 
dates for CT. But even though studies at the Massa¬ 
chusetts General Hospital showed that the body scan 
could have considerable impact on diagnoses when 
applied to these “high-payoff” areas, criticisms re¬ 
main. 

“The only area in which the CT has made a docu¬ 
mented contribution to making people healthier is in 
radiation therapy in cancer, says Dr. H. David Banta, 
director of health programs for the OTA, adding that 
there are other, often less expensive methods of 
detecting kidney and liver cancers anyway. “Before 
CT, radiation therapy involved a lot of guesswork, but 
now we are able to tell exactly where the tumor is and 
calculate the exact radiation dose to eliminate it. But 
while body scanners can diagnose pancreatic, liver, 
and kidney cancer, there is no effective treatment for 
these once they have been found.” 

However, radiologists argue that the diagnosis of 
inoperable cancers saves the patient needless surgery. 
“We already had many good tests for the body, so it 
was hard for ct to prove as dramatic in this area as it 
did for the head,” says Dr. Ronald Evens, director of 
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Mallinckrodt Institute of Radiology at Washington 
University’s School of Medicine in St. Louis. “Im¬ 
provements in the technology are necessary before 
any further significant breakthrough can be made. 
For instance, imaging can now be done in three sec¬ 
onds. If that time could be reduced to one-thirtieth of 
a second, we could use ct to look at the heart.” Dr. 
Evens adds that improvements in the body scanner’s 
resolution could eliminate the need for contrast 
media, dyes sometimes injected into the patient prior 
to scanning that help radiologists distinguish among 
various tissues outlined on the film. To obtain ade¬ 
quate contrast, practitioners now run two separate 
sets of scans, one with and one without dye, a costly 
and time-consuming procedure. 

However, critics say that it is not the potential of CT 
that is in question. The issue, they maintain, is who 
uses the machines for what purpose, and at what 
cost. 

“Overutilization is a real concern,” says Dr. Banta. 
“There is no question that this is an effective diagnos¬ 
tic tool, but what people should be asking themselves 
is. Do I want to have my tax and insurance dollars 
spent every time someone wants to be reassured his or 
her headache isn’t a brain tumor?” 

According to Dr. Harvey Fineberg, associate pro- 
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The issue, 

critics say, is who uses the machines 
for what purpose, and 
at what cost. 


fessor at Harvard’s School of Public Health, studies 
have shown that ct scans affect the treatment of 
patients in only one out of six cases. “There is no 
doubt that it’s overused,” Dr. Fineberg says. “It is 
used at times when there is essentially no expectation 
that it can affect treatment.” 

Drs. Fineberg and Banta agree that the effective¬ 
ness of CT varies with the problem under study. For 
instance, studies show that people complaining of 
headache who show no other symptoms are rarely 
helped by scans. Stroke victims receive between 
500,000 and 1 million cts annually, yet according to 
Dr. Banta, the scan has no impact on the treatment of 
this disease. But the ease with which the CT can be 
applied has caused physicians to call for more and 
more tests, some of which are done simply to reassure 
the patient that there is really nothing wrong. 

“Physicians are definitely indiscriminate in doing 
these tests,” says Dr. Andrew Sorrenson, assistant 
professor of preventive and family medicine at the 
University of Rochester Medical School. “Hospitals 
acquire the technique to enhance their status, and 
young physicians order it because they are afraid they 
will be reprimanded if they don’t. This process 
becomes socialized, and when the doctors are through 
with their training, they continue to order cts as a 
matter of course.” 

Dr. Sorrenson says that in a town with two or more 
hospitals, the one or ones with the scanner attract the 
most highly regarded physicians and the “classier” 
clientele. This results in a maldistribution of scanners: 
wealthy areas such as New York City’s Upper East 
Side and California’s Beverly Hills sport a dispropor¬ 
tionate number of the machines, while ghetto and 
rural areas often have none. Government agencies 
have tried to control this problem by requiring all 
hospitals to prove their need for a scanner before 
being granted permission to purchase one, but some 
physicians have circumvented that rule by buying the 
machines themselves. 

Dr. Sorrenson cites a group of physicians from 
upstate New York who, upon learning that their hos¬ 
pital’s application for a ct had been turned down, 
bought one and installed it directly behind the hospi¬ 
tal. Patients are wheeled from the hospital through an 
enclosed walkway into the adjacent “clinic” for scans. 
Meanwhile, the scan in the town’s other hospital is 
underused. 

By May of last year, 18.9 percent of the 1,471 
operational scanners in this country were in private 
offices and clinics, which, according to OTA reports, 


routinely charge about double the fee of public out¬ 
lets—between $450 and $500 per workup. “It is very 
hard to regionalize scans because of this free-market 
mentality,” says Dr. Sorrenson, “and we all end up 
paying for it.” 

Scanner advocates such as Dr. Evens (whose clinic 
became the first to obtain a unit in 1973) argue that 
cts quickly pay for themselves in the number of tests 
and procedures they replace. Other physicians, while 
agreeing that scanners more than return the physi¬ 
cian’s investment, argue that they incur a large social 
cost. “Since the need for most other invasive proce¬ 
dures will not be eliminated altogether, their fixed 
costs remain,” Dr. Fineberg says. “There is very little 
in the literature to convince us that the CT can save 
resources, though it may be cost-effective in some 
settings.” 

With health care costing taxpayers even more than 
defense, the mood in Washington is far from generous 
toward million-dollar expenditures on single devices 
for individual hospitals. Of the hundreds of requests 
for scanners received by federal agencies each month, 
only about 17 are granted, prompting 7 of the 15 
companies that once produced the machines (includ¬ 
ing EMI, Ltd., the ct’s original commercial devel¬ 
oper) to drop out of the business. Some of the surviv¬ 
ing companies have responded by manufacturing 
cheaper, less sophisticated models for small hospitals 
and clinics, and by marketing mobile scanners shared 
by several health-care centers. Another less fortunate 
effect of the slowing market, manufacturers say, is a 
decrease in research and development on cts. But 
improvements are made frequently enough so that 
some large hospitals are on their third generation of 
the machine. 

The issue of the ct’s application and proliferation, 
like most national concerns, is ultimately a political 
and economic one. While some say the machine is 
used capriciously, others argue that if only one in a 
thousand patients is helped by its use, the investment 
is worthwhile. “As a people, we are going to have to 
take a good hard look at our limited resources to see 
which of the new devices should be allowed to 
spread,” said Dr. Seymour Perry, director for the 
Department of Health and Human Services’ National 
Center for Health Care Technology, in an interview 
with the New York Times. “Our aim should be to 
ensure that these medical technologies are our ser¬ 
vant, not our master.” 


Ellen Ruppel Shell is a senior editor of Technology Review. 
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NMR: 
Beyond the 
X-Ray 
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E ven before the dust set¬ 
tles on the controversy 
over the CT scanner, another 
potentially more powerful 
body-imaging technique is un¬ 
dergoing its first clinical tri¬ 
als. Called “nuclear magnetic 
resonance” (nmr) tomogra¬ 
phy, the system generates pic¬ 
tures of both whole-body and 
single-organ cross-sections in 
10 minutes or less—without 
the use of x-rays. 

The basic principles of nmr 
were established by atomic 
physicists over 30 years ago 
and have long been incorpo¬ 
rated into the scientific reper¬ 
toire as an indispensible ana¬ 
lytic tool. The method in¬ 
volves placing a substance in a 
magnetic field, exciting its at¬ 
oms with radio waves, and 
measuring the intensity of 
waves it subsequently emits 
over time. The characteristic 
“broadcast” given off by a tis¬ 
sue provides information 
about its chemical makeup, 
which is processed by a com¬ 
puter and reformed into an 
image displayed on a televi¬ 
sion screen. In addition, the 
amount of time it takes for the 
atoms to “relax” after radio¬ 
wave bombardment gives 
some indication of a cell’s gen¬ 
eral nature. 

“Cancerous tissues have a 
much longer relaxation time 
than noncancerous tissues,” 
says radiologist Dr. Michael 
Goldsmith, vice-president of 
Fonar, the first American con¬ 
cern to build nmr scanners for 
clinical use. “Using nmr, this 
information is available in ad¬ 
dition to imaging capabili¬ 
ties.” 

The machine’s most excit¬ 
ing potential is its ability to 
focus on a section of an organ, 
such as a ventricle of the heart 
or a hemisphere of the brain, 
to obtain metabolic informa¬ 
tion. Thus, nmr could be used 
to follow the chemical evolu¬ 
tion of a disease. For example, 
it could locate an artery in the 


With nuclear magnetic 
resonance (nmr), 
‘broadcasts” emitted by the 
atoms within a tissue are 
converted into pictures— 
such as this cross-section of 


brain, measure its-blood flow, 
and determine whether the 
oxygen uptake of the right 
hemisphere is adequate. It 
could even help monitor treat¬ 
ment by revealing chemical 
imbalances as therapy pro¬ 
gresses. 

Laboratory trials have 
shown nmr scanners to be 
highly effective for the exami¬ 
nation of tissues in vitro. In 
fact, cancer cells not distin¬ 
guishable by microscope are 
sometimes detected with the 
new technique. However, tests 
on human subjects have just 
begun, and predictions of 
eventual clinical value are 
speculative. 

Dr. Ronald Ross, a Cleve¬ 
land radiologist and director 
of his own $4-million diagnos¬ 
tic center, is the only Ameri¬ 
can physician so far to acquire 
an nmr scanner unit. In addi¬ 
tion to his initial $500,000 
capital expenditure, Dr. Ross 


a female human pelvis. 
Measurement of the time it 
takes for these atoms to 
‘relax” after being excited by 
a stream of radio waves 
provides additional 


spent $20,000 to outfit a zinc- 
sulphate-covered room to 
shield the machine’s delicate 
magnetic field. Since nmr is 
still experimental. Dr. Ross 
does not charge patients for 
scans but considers his outlay 
an “investment in the future.” 
(Dr. Ross has an instinct for 
these things—he was the first 
private physician to purchase 
a whole-body CT scanner in 
1978 and has since performed 
5,000 scans yearly.) Dr.- 
Ross’s major objective is to 
establish “baseline” data with 
which future results of nmr 
tests can be compared. 

Most of the nmr scans Dr. 
Ross has conducted have been 
on known or suspected breast 
cancers. “The breast is diffi¬ 
cult to evaluate clinically be¬ 
cause it normally contains so 
many cysts and lumps of fi¬ 
brous material,” Dr. Ross ex¬ 
plains. Mammography (x-rays 
of the breast) combined with 
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information about the tissue’s 
composition. For example, 
cancerous tissues appear to 
have a significantly longer 
relaxation time than normal 
tissues. 


clinical evaluation have prov¬ 
en 85 percent effective, but 
additional measures are often 
necessary to corroborate a di¬ 
agnosis. Several of the 20 pa¬ 
tients he has screened showed 
abnormalities not uncovered 
by other tests such as mam¬ 
mography or CT. Until NMR, 
the only alternative was biop¬ 
sy—surgical"removal of breast 
tissue for microscopic exami¬ 
nation. 

nmr employs no ionizing 
radiation (such as x-rays) and 
therefore appears to be safer 
than conventional techniques. 
However, hazards associated 
with strong magnetic fields 
have been documented, and 
the Federal Drug Administra¬ 
tion has urged caution in ap¬ 
plying NMR to high-risk 
groups, such as fetuses and 
pregnant women, until the ex¬ 
act effect of its 450-gauss 
magnetic field has been deter¬ 
mined.— E.R.S. □ 
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The Japanese Lesson in Quality 

by Robert E. Cole 


More than skin deep, 

the high quality of Japanese products is achieved through innovative and 
cooperative approaches to design, manufacturing, and 
above all, management. 


U ntil recently, American firms generally have 
not given product quality the high priority they 
reserve for other considerations such as cost reduc¬ 
tions, prompt delivery, and production efficiency. But 
growing pressures from the consumer movement, the 
courts (through increased corporate responsibility for 
product liability), and government (in regulations 
requiring companies to deal more openly with cus¬ 
tomers through such practices as publicly announced 
recalls and warranty disclosures) are forcing signifi¬ 
cant changes. In addition, the companies themselves 
are increasingly aware of the enormous costs and 
reduced productivity from not doing the job right the 
first time. An estimated one out of every ten workers 
in automobile assembly plants is engaged in repairing 
substandard items, resulting in truly staggering costs 
for scrap, rework, retest, downtime, yield losses, and 
disposal of substandard components. 

But the big factor stimulating interest in quality is 
the massive flow of Japanese products into the Amer¬ 
ican marketplace. The Japanese have successfully 
used high product quality as a major marketing strat¬ 
egy, having recognized that quality superiority can be 
converted into higher prices or market shares. They 
have recognized that marketing means not only sys¬ 
tematic selling but also knowing what is valuable to 
the customer. 

Simply a Better Car 

It is now generally accepted that the quality of 
Japanese automobiles has surpassed that of American 


cars. But the U.S. automobile industry recognized its 
own deficiencies only after it suffered massive defec¬ 
tions at the marketplace. Its own warranty-cost com¬ 
parisons and consumer surveys revealed a growing 
gap between the essentially steady trouble frequency 
of American cars and the rapidly declining trouble 
frequency of Japanese cars. Whether this is simply a 
matter of fit and finish — finish of sheet metal and 
paint, and the accuracy with which parts fit togeth¬ 
er — is an issue of some debate. But design methods, 
engineering, management, and assembly processes 
clearly are involved. 

Contrary to the popular view that American auto¬ 
mobile quality has been declining, what in fact has 
happened is that Japanese auto quality has been rapid¬ 
ly improving. Moreover, the car-buying public has 
become much more sensitive to quality; in one con¬ 
sumer survey, quality was cited most often as the 
basis for purchase decisions, ranking above fuel econ¬ 
omy, price, and styling. In another survey, quality of 
assembly moved from a ranking of sixteenth to second 
after “value for the money” as the critical factor in 
consumers’ choice of car models. 

Moreover, the minimum acceptable quality level 
has been raised in recent years as a result of the new 
standards established by the Japanese; studies con¬ 
ducted at the Institute of Social Research at the Uni¬ 
versity of Michigan report that public concern about 
auto quality doubled between 1968 and 1975. In a 
survey reported in Design News , Japanese cars stand 
well above American cars while German cars score 
higher than either in public perceptions of quality. 
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The Japanese recognize 

that the key to high quality is in design, and they are unwilling 
to trade off quality for short-term 
savings. 


suggesting that high quality is not simply a result of 
cultural conditions unique to Japan. 

Japanese cars are not superior to American cars in 
all respects: American cars appear to be safer and 
more durable (more corrosion-resistant, for example) 
than comparable Japanese cars. But by and large, the 
news about quality has been bad for American auto 
firms and for those who depend on the auto compa¬ 
nies for their livelihood. 

Automotive quality involves the entire collection of 
activities by which manufacturers achieve “fitness for 
use,” as defined by the final user. This may be a 
matter of “peculiar” consumer taste, such as demand 
by Japanese buyers for tight-fitting doors, or of how a 
car fulfills its basic transportation function. However, 
U.S. auto management has too often defined quality 
in its narrowest sense: as conformity to specifications. 
This becomes an end in itself, the subject of dispute 
among different departments and specialties within 
the industrial bureaucracy, and the final user is for¬ 
gotten. 

The ultimate economic test of a product is its 
acceptance in the marketplace; therefore, “fitness for 
use” seems a preferable criterion, keeping the firm 
significantly more in touch with the consumer. The 
Japanese have given this classic definition a little fla¬ 
vor of their own. For example, Nisson and Toyota 
consider all those who work on the production process 
as customers. American auto firms have lagged con¬ 
siderably behind in attention to consumer needs. 
They have been so busy competing for maximum 
profits while accepting their current market share 
that they tended to overlook users’ needs. Too often, 
American manufacturers have used product quality as 
an advertising gimmick without delivering the sub¬ 
stance. As long as a firm’s product quality was at the 
same level as its domestic competitors’, it didn't need 
to worry. 

Stanley Pace, president of TRW (a major automo¬ 
tive supplier), recently referred to Alfred Sloan’s 
observation in the early 1920s that to gain market 
share against a competitor, it is not necessary to have 
greater-than-competitive quality. “For most of this 
century we have followed this dictum,” Pace said, 
“using domestic competitors as the standard of qual¬ 
ity, and viewing such goals as zero defects in manu¬ 
facturing as excessively rigid, unrealistic, and puritan- 
tical, if not impossible. Surely a few percentage points 


of scrap is good enough for most purposes—and we 
can fix the bad apples at the end of the production 
line.” It took the raised public concern with quality, 
stimulated above all by the Japanese import invasion, 
to bring American manufacturers back to the real 
bottom line. 

Arthur Burns, former chairman of the Federal 
Reserve Bank, last year attributed the poor quality of 
American products to the loss of the American work 
ethic. This view is not uncommon. However, consid¬ 
ering that the gap in quality between Japanese and 
American cars results almost entirely from the more 
rapid decline in the trouble frequency of Japanese 
cars, one can hardly attribute the Japanese improve¬ 
ments to a decline in the American work ethic. To be 
sure, when a plant is experiencing 15 percent absen¬ 
teeism on Mondays and Fridays, it is difficult to turn 
out a quality product. But U.S. automakers must con¬ 
front the reasons for this high absenteeism. 

In many automotive plants, production supervisors 
are under tremendous pressure from superiors to 
meet production quotas. All too often, employees are 
slapped on the wrist for poor quality but penalized 
severely for failing to meet quotas. This often leads 
workers to run substandard parts and let the final 
inspector or dealer worry about the resulting prob¬ 
lems. It’s no wonder that hourly employees are a little 
incredulous when the same supervisors mouth compa¬ 
ny quality slogans. 

Some observers attribute Japan’s success to superi¬ 
or automotive technology. Advanced technology, par¬ 
ticularly automation, can clearly improve quality, and 
there are indications that Japanese management is 
more likely to automate for this reason than Ameri¬ 
can auto management. But allegations of a Japanese 
lead in automotive technology are highly exagger¬ 
ated. 

For example, early in 1980, an article in the Wash¬ 
ington Post reported that the new Zama assembly 
plant of Nissan Motors turns out 1,300 cars a day 
with 67 workers on a shift, making it the world’s most 
automated assembly plant. In reality, this plant turns 
out 30,000 cars a month using a standard two-shift 
operation, with 2,000 production workers on each 
shift and 1,000 support stafT, a total of 5,000 employ¬ 
ees. A U.S. firm would need a similar number of 
workers to staff a new assembly plant with that kind 
of output. Robotics in fact account for only a small 
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percentage of Japanese auto production. To be sure 
the Japanese execute known technology extremely 
well, but there is no evidence of a long technological 
lead. 

Product quality is not simply the result of statistics, 
hard work, and advanced technology—it derives fun¬ 
damentally from the application of specific manage¬ 
ment systems. Several practices in Japanese organiza¬ 
tions have been instrumental in lifting Japan from a 
reputation for cheap, shoddy products to a position of 
world leadership in quality. 

Interactive Design 

Perhaps the greatest sources of automotive failure lie 
in weaknesses in engineering design. Because product 
development and design often precede usage by sever¬ 
al years, it is most important to discover weaknesses 
during the engineering design stage. As is apparent 
from the recent massive recalls by auto manufactur¬ 
ers, costs are multiplied tremendously if flaws are 
discovered in the field. 

In Japanese manufacturing firms, the product 
design process involves cooperative relationships 
throughout the organization, including production 
workers. All parties take high product quality as giv¬ 
en, reconciling their differences via discussions before 
final specifications are set. In the words of one high- 
ranking Japanese manager, “We work hard to build 
an overlap of different departmental skills at an early 
stage rather than allowing a clash of departmental 
interests at a later stage.” 

The engineers begin by issuing a design with speci¬ 
fications only loosely designated, describing the criti¬ 
cal functional characteristics, hinting at the process, 
and defining generally the materials required. These 
functional characteristics relate to sales, quality, and 
engineering. Manufacturing, marketing, purchasing, 
sales, and quality-assurance staff then meet with the 
design staff to work out the details. Parts suppliers 
often become involved at this stage. The interactive 
process culminates in a design review in which the 
detailed specifications are formalized. Quality-control 
personnel can stop release of the final design until 
quality considerations are met, preventing quality and 
reliability from being traded off against other priori¬ 
ties. 

Quality considerations also play a larger role in the 


design of manufacturing processes, reflected in the 
more extensive use of statistical techniques in quality- 
control systems for manufacturing assembly. Finally, 
once the design is in production, regular modifica¬ 
tions are made in response to feedback from the man¬ 
ufacturing staff and hourly personnel. By contrast, 
U.S. automobile production workers or their supervi¬ 
sors confronted with out-of-tolerance parts will often 
decide to run them without informing design engi¬ 
neers. 

The design department in U.S. automotive firms is 
assumed to be relatively self-sufficient. Accustomed 
to a relative monopoly on product specifications, the 
design department tends to produce drawings with 
exact manufacturing details even though it is not nec¬ 
essarily best qualified to set parameters on reliability, 
maintenance, and users’ costs. Feedback from other 
departments, although increasingly common, is often 
highly formal, infrequent, and too late. Moreover, 
quality-control personnel often lack the authority to 
veto engineering designs, making it unlikely that they 
will be able to resist pressures to meet other priorities 
at the expense of quality. 

In U.S. auto firms, pressures to shorten the period 
from product conception to production are often so 
extreme that fitness for use is downplayed, but this 
results in high testing costs and many years of “pro¬ 
duction fixes.” Of course, the Japanese also try to 
shorten production cycles, but they recognize that 
good design is the key to quality, which they will not 
trade off against short-term savings. 

We tend to look for technological fixes rather than 
deal with human and organizational shortcomings. 
For example, computer-aided design might be ex¬ 
pected to solve some design problems. Computer- 
aided design does dramatically shorten product cycle 
time, and engineering designs can now also include 
manufacturing instructions. Moreover, design 
changes are relatively simple compared to the conven¬ 
tional process, in which even minor changes require 
new drawings. But ironically, the technological mys¬ 
tique of computer-aided design can make it even more 
difficult for the manufacturing department to propose 
manufacturing alternatives. As one computer design¬ 
er explained, “You have to give the designers the 
authority to make decisions and do what they want. 
Let the other department come back later and justify 
any changes.” 
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A Plant Grows in San Diego 

by D.L. Coutu 


Relating to Vendors 

Product quality clearly depends strongly on the mate¬ 
rials and components supplied by vendors. In U.S. 
automotive manufacturing, purchased materials ac¬ 
count for about half the manufacturing costs; the 
comparable figure in Japan is roughly 70 percent. 
Buyers must be able to rely on vendors as though they 
constituted another department. However, this is 
often not the case in the United States. Vendors are 
generally treated as independent parties, and their 
relationship with buyers is primarily contractual, with 
careful attention paid to proprietary interests. Apart 
from inspection, communication tends to occur only 
during crises. Indeed, the staff devoted to vendor 
assistance is minuscule and often in need of compe¬ 
tent problem solvers. 

Price competitiveness tends to dominate selection 
of a vendor. Buyers draw on several vendors to sharp¬ 
en competition and minimize the possibility of disrup¬ 
tion from vendor plant shutdowns. Vendors, in turn, 
often supply components to different manufacturers. 
Buyers also inspect component samples as assurance 
that vendors can meet quality requirements. Because 
vendors can get by with supplying merely adequate 
components, there is little incentive to innovate and to 
produce exceptional quality. Moreover, to maximize 
competition, manufacturers generally avoid commit¬ 
ment to a supplier before their designs are approved, 
making it impossible to involve vendors in design. 
Worse, a manufacturer may buy a vendor’s research 
and design without obligation to award a contract if 
the vendor’s products are not price competitive. Many 
vendors report that manufacturers have “pirated” 
their designs, and one now requires manufacturers to 
sign a protective contract prior to examination of 
designs. While these charges are less common today, 
the legacy of mistrust continues. 

Perhaps in recognition of the more critical role of 
purchased parts in their industry, Japanese automak¬ 
ers have evolved a very different style. The relation¬ 
ship between vendors and buyers is one of interdepen¬ 
dence rather than independence, cooperation rather 
than conflict. Because quality is crucial, buyers will 
reject substandard components even if this slows the 
production schedule. Therefore, manufacturers make 
Continued on page 36 


A T the Sony television 
manufacturing plant in 
San Diego where Japanese ex¬ 
ecutives help supervise 1,800 
workers, time clocks are 
banned from the premises. 
Managers and workers con¬ 
verse on a first-name basis and 
eat lunch together in the com¬ 
pany cafeteria. Employees are 
briefed once a month by a top 
executive on sales and produc¬ 
tion goals and are encouraged 
to air their complaints. Four 
times a year, workers attend 
company parties. Says Betty 
Price, 54, an assembly-line 
worker, “Working for Sony is 
like working for your family.” 

Her expression, echoed by 
dozens of other American 
Sony workers in San Diego, is 
a measure of the success 
achieved at the sprawling, 
two-story plant, where both 
the Stars and Stripes and the 
Rising Sun fly in front of the 
factory’s glistening white ex¬ 
terior. This year the San Die¬ 
go plant will turn out 700,000 
color television sets, one-third 
of Sony’s total world produc¬ 
tion. More significantly, com¬ 
pany officials now proudly say 
that the plant’s productivity 
approaches that of its Jap¬ 
anese facilities. 

Plant manager Shiro Ya- 
mada, 58, insists that there are 
few differences between work¬ 
ers in the United States and 
Japan. Says he, “Americans 
are as quality conscious as the 
Japanese, but the question has 
been how to motivate them.” 
Yamada’s way is to bathe his 
U.S. employees in personal at¬ 
tention. Workers with perfect 
attendance records are treated 
to dinner once a year at a posh 
restaurant downtown. When 
one employee complained that 
a refrigerator for storing 
lunches was too small, it was 
replaced a few days later with 


a larger one. Vice-president 
Masayoshi Morimoto, known 
as Mike around the plant, has 
mastered Spanish so he can 
talk with his many Hispanic 
workers. The company has in¬ 
stalled telephone hot lines on 
which workers can anony¬ 
mously register suggestions or 
complaints. 

The firm strives to build 
strong ties with its employees 
in the belief that the workers 
will then show loyalty to the 
company in return. It careful¬ 
ly promotes from within, and 
most of the assembly-line su¬ 
pervisors are high-school 
graduates who rose through 
the ranks because of their 
hard work and dedication to 
the company. 

During the 1973-75 reces¬ 
sion, when TV sales dropped 
and production slowed drasti¬ 
cally, no one was fired. In¬ 
stead, workers were kept busy 
with plant maintenance and 
other chores. In fact, Sony has 
not laid off a single employee 
since 1972, when the plant 
was opened. The Japanese 
managers were stunned when 
the first employee actually 
quit within just one year. Says 
Richard Crossman, the plant’s 
human relations expert, 
“They came to me and wanted 
to know what they had done 
wrong. I had to explain that 
quitting is just the way it is 
sometimes in Southern Cali¬ 
fornia.” 

This personnel policy has 
clearly been a success. Several 
attempts to unionize the work 
force have been defeated by 
margins as high as 3 to 1. Says 
Jan Timmermann, 22, a parts 
dispatcher and former mem¬ 
ber of the Retail Clerks 
Union, “Union pay was bet¬ 
ter, and the benefits were 
probably better. But basically 
I’m more satisfied here.” 
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Sony has not forced Jap¬ 
anese customs on American 
workers. Though the compa¬ 
ny provided lemon-colored 
smocks for assembly-line 
workers, most prefer to wear 
jeans and running shoes. The 
firm does not demand that 
anyone put on the uniforms. A 
brief attempt to establish a 
general exercise period for 
San Diego workers, similar to 
the kind Sony’s Japanese em¬ 
ployees perform, was dropped 
when managers saw it was not 
wanted . . . 

Mark Dempsey, 23, the 
plant’s youngest supervisor, 
admits that there is still a vast 
cultural gap between the Jap¬ 
anese and Americans. Says he, 
“They do not realize that 
some of us live for the week¬ 
end, while lots of them live for 
the week — just so they can 
begin to work again.” Some 
workers grumble about the 
delays caused by the Japanese 
system of managing by con¬ 
sensus, seeing it instead as an 
inability to make decisions. 
Complains one American, 
“There is a lot of indecision. 
No manager will ever say do 
this or do that.” 

However, most American 
workers like the Japanese 
management style, and some 
do not find it all that foreign. 
Says supervisor Robert Wil¬ 
liams, “A long time ago, 
Americans used to be more 
people-oriented, the way the 
Japanese are. It just got lost 
somewhere along the way.” 
The Sony experience in San 
Diego might show Americans 
how to regain some of their 
lost skills at employee rela¬ 
tions. □ 


D.L. Coutu is a Time corre¬ 
spondent. This article is re¬ 
printed with permission, 
copyright Time. Inc. 1981. 
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Individualism and Intimacy in an 
Industrial Society 

by William Ouchi 


T HE shinkansen or “bul¬ 
let train” speeds across 
the rural areas of Japan, giv¬ 
ing a quick view of cluster 
after cluster of farmhouses 
surrounded by rice paddies. 
This particular pattern did not 
develop purely by chance, but 
as a consequence of the tech¬ 
nology peculiar to the growing 
of rice, the staple of the Jap¬ 
anese diet. The planting and 
the harvesting of rice can only 
be done efficiently with the 
cooperation of 20 or more 
people. The “bottom line” is 
that a single family working 
alone cannot produce enough 
rice to survive, but a dozen 
families working together can 
produce a surplus. Thus, the 
Japanese have had to develop 
the capacity to work together 
in harmony, no matter what 
the forces of disagreement or 
social disintegration, to sur¬ 
vive. 

Japan is a nation built en¬ 
tirely on the tips of giant, sub- 
oceanic volcanoes. Little of 
the land is flat and suitable for 
agriculture. Terraced hillsides 
make use of every available 
square foot of arable land. 
Small homes built very close 
together further conserve the 
land. Japan also suffers from 
natural disasters such as 
earthquakes and hurricanes. 
Traditionally, homes are made 
of light construction materi¬ 
als, so a house falling down 
during a disaster will not 
crush its occupants and also 
could be quickly rebuilt. From 
the feudal period until the 
Meiji restoration of 1868, 
each feudal lord sought to re¬ 
strain his subjects from mov¬ 
ing from one village to the 
next for fear that a neighbor¬ 
ing lord might amass enough 
peasants to produce a large 
agricultural surplus, hire an 
army, and pose a threat. Ap¬ 
parently bridges were not 


commonly built across rivers 
and streams until the late 
nineteenth century, since 
bridges increased mobility be¬ 
tween villages. 

Taken all together, this 
characteristic style of living 
paints the picture of a nation 
of people who are homoge¬ 
neous with respect to race, 
history, language, religion, 
and culture. For centuries and 
generations these people have 
lived in the same village next 
door to the same neighbors. 
Living in close proximity and 
in dwellings that gave very lit¬ 
tle privacy, the Japanese sur¬ 
vived through their capacity 
to work together. It was inevi¬ 
table that the one value with¬ 
out which the society - could 
not continue was that an indi¬ 
vidual does not matter. 

End of the Frontier 

To the Western soul this is a 
chilling picture of society. 
Subordinating individual 
tastes to the harmony of the 
group, and knowing that indi¬ 
vidual needs can never take 
precedence over the interests 
of all, is repellent to the West¬ 
ern citizen. But a frequent 
theme of Western philoso¬ 
phers and sociologists is that 
individual freedom exists only 
when people willingly subor¬ 
dinate their self-interests to 
social interests. A society 
composed entirely of self-in¬ 
terested individuals is a soci¬ 
ety in which each person is at 
war with the other, a society 
that has no freedom. This is¬ 
sue comes up in every century, 
and in every society, whether 
the writer is Plato, Hobbes, or 
B.F. Skinner. In some periods, 
the kinship group, the central 
social institution, mediated 
between the opposing forces 
of automatism and totalitari¬ 
anism to preserve the balance 


in which freedom was real¬ 
ized; at other times the church 
or the government was most 
critical. Perhaps our present 
age makes the work organiza¬ 
tion the central institution. 

To complete the compari¬ 
son of Japanese and American 
living situations, consider a 
flight over the United States. 
Looking out of the window 
high over the state of Kansas, 
we see a single farmhouse sur¬ 
rounded by fields, followed by 
another single homestead sur¬ 
rounded by fields. In the early 
1880s in the state of Kansas 
there were no automobiles. 
The nearest neighbor was per¬ 
haps two miles distant; the 
winters were long and the 
snow was deep. Inevitably, the 
central social values were self- 
reliance and independence. 

The key to the Industrial 
Revolution was discovering 
that nonhuman forms of ener¬ 
gy substituted for human 
forms could vastly increase 
the wealth of a nation. But 
there was a catch. To realize 
this great wealth, nonhuman 
energy needed huge com¬ 
plexes called factories with 
hundreds, even thousands of 
workers collected into one fac¬ 
tory. Moreover, several facto¬ 
ries in one central place made 
the generation of energy more 
efficient. Almost overnight, 
the Western world was trans¬ 
formed from a rural and agri¬ 
cultural country to an urban 
and industrial state. 

Our technological advance 
seems no longer to fit our 
social structure: in a sense, the 
Japanese can better cope with 
modern industrialism. While 
we Americans still busily pro¬ 
tect our rather extreme form 
of individualism, the Japanese 
hold their individualism in 
check and emphasize coopera¬ 
tion. But giving up our indi¬ 
viduality is no solution. Rath¬ 


er, the solution must be to 
achieve a more complete un¬ 
derstanding of the close con¬ 
nection between work organi¬ 
zations and society. 

Concern for People 

Anthropologist Thomas Rohi- 
en has described in detail the 
process of inducting young 
trainees into a Japanese bank. 
Training culminates in a for¬ 
mal ceremony held in the 
company auditorium. The 
bank president stands at the 
podium, the training director 
at his side. The young trainees 
sit in the front rows with their 
mothers, fathers, and siblings 
behind them. The president 
welcomes the new members 
into the bank family, challeng¬ 
ing them to live up to the 
expectations of their trainers 
and leaders. He speaks also to 
the parents, accepting from 
them the challenge of provid¬ 
ing for their children not only 
honest work but also of seeing 
to their complete physical, in¬ 
tellectual, and moral develop¬ 
ment. A representative of the 
parents next thanks the bank 
for offering this opportunity 
to their offspring and re¬ 
affirms the charge to the 
trainees to be as loyal to their 
new family as they are to their 
blood family. Finally, a repre¬ 
sentative of the trainees 
thanks both parents and bank 
for their support and pledges 
to work hard to meet their 
expectations. 

Most Western organiza¬ 
tions practice an attitude of 
“partial inclusion,” an under¬ 
standing between employee 
and employer that the connec¬ 
tion between them involves 
only those activities directly 
connected with the comple¬ 
tion of a specific job. Many 
Western social scientists have 
argued that partial inclusion 
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maintains the emotional 
health of individuals. Being 
partially included in a number 
of organizations makes mov¬ 
ing from one social domain to 
another easy, and tensions 
that have built up in one 
setting can be released in an¬ 
other. 

The Japanese organization, 
by constrast, forms inclusive 
relationships. A set of mecha¬ 
nisms provide for the social 
support and emotional release 
necessary for emotional equi¬ 
librium. One such mechanism 
is the capacity of group mem¬ 
bers to “change hats” and al¬ 
ter the nature of their rela¬ 
tionships for a short time. 
Consider one example: At one 
American-owned plant in Ja¬ 
pan, a golfing day with the 
manager became a twice-year- 
ly tradition. A train ride of 
four hours each way, plus golf, 
consumed an entire day for 
this important event. The 
American plant manager, to 
prepare for the outing, made a 
list of critical issues of strate¬ 
gy and management that he 
felt were on the minds of his 
subordinates. As the group 
approached the first tee. he 
produced his list and set out 
the agenda for the next 18 
holes. His subordinates were 
discouraged and disappointed 
by this, and the day proceeded 
in a desultory fashion. 

A Japanese manager inter¬ 
preted the story for me. A 
Japanese company, he pointed 
out, is a quite formal and at 
times even an authoritarian 
setting. Rarely will an em¬ 
ployee disagree openly with a 
superior or voice complaints. 
When people anticipate a life¬ 
time of working together, they 
cannot afford to let deep rifts 
develop. 

On the other hand, no com¬ 
pany can remain healthy with 
suppressed disagreement, con¬ 


flict, and complaint. A sym¬ 
bolic change of roles in which 
different patterns of behavior 
are acceptable provides one 
outlet. In the golf outing, the 
implication was that boss and 
subordinates were competing 
as equals. With the physical 
setting away from the place of 
work, the acceptable patterns 
of behavior are also removed 
from the daily norm. At these 
times subordinates can raise 
objections suppressed in the 
office. Similarly, office parties 
permit the subordinates to 
adopt the guise of mild inebri¬ 
ation to tell the boss off and 
give opinions unspeakable un¬ 
der ordinary conditions. 

Feudal Legacy 

The wholistic orientation of 
Japanese organization stems 
from both historical accident 
and underlying social and cul¬ 
tural forces. According to one 
common view, the historical 
accident is that industrialism 
rushed into Japan after having 
been held out for decades by a 
feudal political system. Com¬ 
panies were forced to build 
plants near villages where they 
could recruit workers. 

Each plant sent recruiters 
to village homes asking moth¬ 
ers and fathers to send their 
offspring to work in the plant 
20 or 30 miles away. Village 
parents who loved their chil¬ 
dren would simply not release 
them to go to live and work in 
a strange place. The compa¬ 
nies had to build dormitories, 
provide a healthy diet, and 
assure parents that their chil¬ 
dren would receive the moral, 
intellectual, physical, and do¬ 
mestic training that would 
prepare them for life. In the 
case of young women, the 
company arranged for training 
in domestic skills needed by a 
wife. No partial inclusion, no 


July 1981 


Technology Review 35 




















































































































A society composed 
entirely of self-interested individuals is 
a society in which each person is at war with the other, 
a society that has no freedom. 
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tentative, tenuous link be¬ 
tween company and employee 
was possible in this setting. 
Rather, it was a complete rela¬ 
tionship between employee 
and employer. 

Some Japan experts argue 
that the underlying social pat¬ 
terns developed under feudal¬ 
ism prepared the Japanese for 
a dependent relationship on a 
paternalistic force to meet 
their needs and to which they 
gave their loyalty in return. 
Such an attitude surely would 
have supported the wholistic 
work relationship. 

Wholism in Industrial Life 

When economic and social life 
are integrated into a whole, 
the relationships between in¬ 
dividuals become intimate. 
Rather than maintaining a 
connection through a single 
work relationship, individuals 
interconnect through multiple 
bonds. This one closely knit 
relationship makes it impossi¬ 
ble to escape the frustrations 
and tensions by spending time 
with another completely unre¬ 
lated group. Intimacy of this 
sort discourages selfish or dis¬ 
honest action in the group, 
since abused relationships 
cannot be left behind. People 
who live in a company dormi¬ 
tory, play on a company base¬ 
ball team, work together in 
five different committees, and 
know the situation will contin¬ 
ue for the rest of their lives 
develop a unique relationship. 
Values and beliefs become 
mutually compatible over a 
wide range of work-related 
and non-work-related issues. 
Each person’s true level of 
effort and performance stands 
out, and the close relationship 
brings about a high level of 
subtlety in understanding one 
another’s needs and plans. 


This mixture of supports and 
restraints promotes mutual 
trust, since compatible goals 
and complete openness re¬ 
move the fears of, or desires 
for, deception. 

Social scientists have long 
noted that wholistic relation¬ 
ships develop in “total institu¬ 
tions,” but have regarded 
these as anomalies limited to 
prisons, mental hospitals, reli¬ 
gious orders, and military 
units. Amitai Etzioni of Co¬ 
lumbia University asserts that 
a wholistic network comprises 
an effective means of social 
control, one in which individ¬ 
uals can be free but also capa¬ 
ble of peaceful coexistence. 
But Etzioni, like others, has 
also contended that this form 
of social control is fundamen¬ 
tally incompatible with mod¬ 
ern industrial society, because 
industrialization inevitably 
leads to a high degree of spe¬ 
cialization of labor, frequent 
moving among employers, and 
consequently only a partial in¬ 
clusion in the group. 

But the Japanese show 
clearly that wholism in indus¬ 
trial life is possible. The final 
question is whether wholism 
and intimacy are desirable. 
The key to what we can learn 
from the Japanese lies in 
grasping just how we Ameri¬ 
cans really differ from them. 
□ 


William Ouchi is professor of 
management at the Graduate 
School of Management at the 
University of California at 
Los Angeles. This article was 
excepted from his new book, 
Theory Z: How American 
Business Can Meet the Jap¬ 
anese Challenge. (Copyright 
1981 and used with permis¬ 
sion of Addison-Wesley Pub¬ 
lishing Co., Inc., Reading, 
Mass. All rights reserved.) 
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strenuous efforts to cooperate with vendors to insure 
product quality. Thus, vendor selection is based not 
only on production samples and price, but also on 
loyalty and dependability. 

Proprietary interests are deemphasized, although 
some major firms have strong equity positions in their 
suppliers. But these partnerships seem no stronger 
than in cases where there are no such holdings. More 
commonly, Japanese manufacturers can increase sup¬ 
pliers’ responsiveness to requests for improved quality 
and cost reductions because they draw on more than 
one vendor, and each vendor generally sells only to 
that manufacturer. To be sure, major Japanese com¬ 
panies have exerted tremendous pressure to squeeze 
cost reductions from suppliers at the expense of qual¬ 
ity. Nevertheless, cooperation between auto manufac¬ 
turers and their vendors has enhanced quality. 

Vendor relations involve systematic exchanges of 
technical, economic, and managerial information and 
services. Indeed, some automakers such as Toyota 
own joint research facilities with parts suppliers. The 
staffs of automotive firms and parts suppliers make 
extensive visits to each other’s plant sites. Monthly 
meetings with vendors are normal, and a large man¬ 
agement staff is devoted to working with vendors. 

Toyota’s highly successful “just-in-time” system 
demonstrates the rewards of cooperation: suppliers 
produce only what Toyota needs at a given time. This 
results in enormous cost savings for both Toyota and 
its suppliers by reducing inventory, freeing floor 
space, and reducing labor costs. 

Management of Quality Assurance 

Organization of quality control is critical. Japanese 
line managers and production employees, rather than 
staff specialists, are primarily responsible for quality 
assurance. Training in quality assurance is company¬ 
wide, including statistical problem-solving methods 
for top management, which actively directs quality- 
control activities. Middle management is largely 
responsible for interdepartmental planning and coor¬ 
dination of quality activities, while staff quality-assur¬ 
ance specialists have only a limited role as consultants 
and trainers. Production managers and supervisors 
assume an important role in product and process plan¬ 
ning, quality control, shop improvements, and quali- 


36 Technology Review 


July 1981 






Our 

issues 



iOIOIOIO: 


..'t ■ 

*. * * 
w 
.{ 

.-4 1 

-1 

rr 

v^. £* i 1 ! • 1 
fh n 

\ fV s: K 

vm 


V if. 


If 


III 
" t 

^'L 

> v 

!\ 


i t -■„, » ^ •■>'. 

' •} \ ': *; t-» */ 'i 

*■„' V l.' 

'■■ - i -» 

-. . . v t t 

IV"" . • "r; ^ Vi 

, L ' !'•'■!*,, '."T I- ' ■ .* 

v .it i' t -v 

1 v ‘1 f * i " '■ 

V I ff ••'4 A „ 

*. • • t * • ‘ n I \* 

»> i i y iy i* 


t ■; 


•t V 

L; -a-i- IV 
A- <' r #»;;;:r? 

; r nv*;,v n 
v hffVz - 

: •;. < -fr* % v 

vf -J 

X m v I- 


hut thevVe always timely. 


I n fact, many readers ask for 
our back issues to interpret 
the implications of toda y’s 
technology. And that's what we 
do best — explore the important 
developments in science and 
technology, using language 
you don't have to be an expert 
to understand. 


November, 1979: Hazardous Wastes: 
Current Problems and Near-Term Solutions. 
David Hanrahan: Flywheels for Energy 
Storage. Alan R. Millner; Renewable Energy 
for the World's Poor. |ohn Ashworth; 
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Cancer. Inflation, and the Failure to Regulate. 
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Information Management for the New Age. 
Paul A. Strassmann; Artists on Technology. 
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June/July, 1979: Business Management 
in lapan. Mitz Noda; Nuclear fbwer Can We 
Live With Itt. Daniel J. Kleitman. 
Norman C. Rasmussen. Richard B. Stewart 
and Joel Yellin; Due Process for Dissenting 
' Whistle-Blowers. " Rosemary Chalk and 
Frank von Hippel; Decommissioning 
Commercial Nuclear Reactors. 

Joseph A. Sefok. 
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May, 1980: Solar Heating and the Electric 
Utilities. Modesto A. Maidique and Benson 
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Richard K Lester; Energy Choices for the 
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Cell-Powered Vehicles. I Byron McCormick 
and lames R Huff. Rediscovering Energy- 
Conscious Architecture. Selma A Newburgh 
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October, 1980: Technology and the American 
Dream. Miles Orvell, Avoiding Nuclear Holo¬ 
caust Victor Weisskopf. OPEC and the World 
Oil Market. Nazli Choucn. “Hidden-Foot" 
Feedback Wellspring of Economic Vitality. 
Burton H Klein. Computer Control and 
Human Alienation. Thomas Sheridan 
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December, 1977: Medicine Wheels and 
Plains Indian Astronomy. John A. Eddy: 
hctographs and Petroglyphs of the Southwest 
Indians, John C. Brandt, The First Scientific 
Instruments. Sharon Gibbs; Sinus Enigmas. 
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We tend to look for 

technological fixes rather than deal with human 
and organizational problems. 


ty-improvement programs for workers. Finally, pro¬ 
duction workers themselves, through “quality-control 
circles,” are encouraged to inspect their own work 
and are trained to identify and solve shop problems. 

At Toyota, workers who spot quality problems can 
halt assembly without consulting superiors, helping to 
pinpoint the exact cause. Doing the job right the first 
time is more than a slogan — it is built into the organi¬ 
zational structure. Reliance on worker self-inspection 
encourages attention to detail and preventive problem 
solving, reducing the costs of hiring full-time inspec¬ 
tors. 

Thus, Japanese managers treat their employees as 
resources that, if cultivated, will yield economic 
returns to the firm. Firms invest in training for all 
employees and emphasize development of a labor 
force skilled in a variety of jobs. All workers are 
assumed to be capable and desirous of contributing to 
the firm and are made to feel like fully contributing 
members: production workers, for instance, are on 
monthly salary rather than hourly wage. 

By comparison, U.S. automotive firms maintain 
separate and large staffs of quality specialists, includ¬ 
ing quality-control inspectors and reliability engi¬ 
neers with major responsibility for achieving quality. 
Indeed, the term “quality control” accurately sug¬ 
gests the image of police monitoring others' perfor¬ 
mance. This approach greatly emphasizes continuous 
training for managers and staff specialists and is quite 
effective in establishing a formal system of quality 
planning and practices. But there are also significant 
costs. In’particular, available human resources are not 
fully utilized. As one senior U.S. automotive execu¬ 
tive says, “We wrote off the workers as contributors 
to the organization in the 1930s when they union¬ 
ized.” 

U.S. automobile assembly plants employ approxi¬ 
mately one full-time inspector for every twenty pro¬ 
duction workers. By comparison, Toyota and Nisson 
employ one full-time inspector for every thirty pro¬ 
duction workers, resulting in significant savings and 
increased productivity. In U.S. plants, the inspectors 
do in fact find a great deal of substandard production, 
but reliance on inspectors causes other employees to 
be less concerned about quality, which in turn leads 
management to hire even more inspectors. Indeed, 
problems are often passed on to the dealer, who 
receives large “dealer preparation fees” to make final 


adjustments and corrections. The consumer often 
ends up with a costlier, poorer-quality product. This 
cycle reveals the disadvantages of separating quality 
assurance from its execution. 

More Heads Are Better Than One 

Perhaps the most publicized Japanese innovation in 
quality control is the effort to involve production 
employees in quality assurance through the so-called 
“quality circles.” Developed in the early 1960s, this 
practice has become standard at most large manufac¬ 
turing firms. For example, at Toyota there are 4,200 
quality-control circles for 47,000 employees, and at 
Nissan, 99 percent of eligible employees participate in 
4,162 quality-control circles. The circles are in princi¬ 
ple voluntary and autonomous study groups, though 
in practice there is company pressure to participate. 

Circles averaging ten workers apiece, usually led by 
the supervisor or a senior worker, meet every week or 
two for an hour to analyze and solve shop problems. 
Participants are taught elementary techniques in 
problem solving, including statistical methods. In 
principle, workers select their own problems to work 
on, including not only reduction of defects and scrap 
but also broader problems such as cost reduction, 
safety, absenteeism, and energy conservation. 

The circles are geared to small-scale but continuous 
improvements, and the overall results are impressive. 
Consider the following: General Motors receives an 
average of .84 suggestion per eligible employee each 
year, of which it adopts about 23 percent. Nissan 
Motors reported in 1979 a total of 9 suggestions per 
employee and an adoption rate of 85.7 percent, with 
more than 70 percent of these suggestions made by 
groups, most originating in the quality-control circles. 
In 1980, Toyota Motors reported 17.8 suggestions per 
employee, of which it adopted close to 90 percent. 
Thus, not only are these firms getting more sugges¬ 
tions, they are getting better ones. The adoption of 
quality-control circles over the last decade and the 
rapid rise in the number of Japanese employee sug¬ 
gestions are closely correlated with the rapid increase 
in Japanese automotive quality and productivity. 

Suggestion systems in the U.S. firms are notably 
different. Managers implicitly assume that individual 
workers have enough information about operations to 
generate constructive suggestions. In contrast, the 
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The 1981 Rolex Awards 
For Outstanding Enterprise 

The Rolex Awards for Enterprise is an international program to provide financial help 
and special encouragement for individuals whose projects have broken new ground 
in their chosen fields. These projects capture that spirit of enterprise 
which has been such a characteristic of the development of the Rolex watch. 

Here are the five award winners of 1981 with a resume of their projects. 


A Blueprint for Disarmament — 
Seymour Melman 

If global disarmament ever is to be achieved, one 
vital step in the process will be to convert industrial 
economics from military to civilian work. Seymour 
Melman. an American Professor of Industrial Engineering, has 
been exploring myriad technical, economic and organizational 
changes required to make such conversions work. 

As industrial economics vary widely. Professor Melman is 
formulating three representative models for conversion: the 
U.S.A. and Western Europe, the Socialist countries, and the less- 
developed countries. 

His 1981 Rolex Award for Enterprise will enable Professor 
Melman to develop his blueprints for conversion. 


To Save the Snow Leopard — 

Rodney Jackson 

In the snow-covered Nepalese Himalayas lives 
the elusive, endangered snow leopard. 

Mr. Rodney Jackson, a wildlife biologist, plans 
to capture live several specimens of these magnificent crea¬ 
tures and collar them with radio transmitters. Very little is 
known about the snow leopard, but we do know that it faces 
almost certain extinction as man encroaches upon its habitat. 

Mr. Jackson’s 1981 Rolex Award for Enterprise will expand 
our knowledge of the snow leopard and its environment and 
help save a beautiful species from extinction. 




Preserving Mexican Folk Music — 
Eduardo Llerenas 

Jf The culture of Mexican folk music is one of the 
richest in the world. 

■ V f i However, due to the influence of TV, radio and 
the record player, it is a culture fast disappearing. 

With two companions, Mr. Eduardo Llerenas has made over 
eighty trips into the remotest parts of Mexico in order to 
record, compare and preserve the country’s traditional songs. 

When completed, the work of Mr. Llerenas will provide an 
accurate and lively record of the folk music of Mexico. 

His 1981 Rolex Award for Enterprise will help Mr. Llerenas 
to complete this valuable undertaking. 



Let the Sperm Whale Live — 

Milan Mirkovic 

Mr. Milan Mirkovic has devised a novel irriga¬ 
tion method for the growing of the jojoba bush, 
i The jojoba nut contains an oil which is almost 
identical in properties to sperm whale oil and therefore could 
become a commercial alternative to sperm whale slaughter. 

However, it is only Mr. Mirkovic’s use of containers filled 
with earth and a water absorbent polymer (it holds 1.000 times 
its own weight of water, thus dramatically reducing the cost of 
irrigation) which may make the cultivation of the jojoba a com¬ 
mercial possibility. Mr. Mirkovic's 1981 Rolex Award for 
Enterprise should help in saving the sperm whale. 


Re-fertilizing the Earth — 

Andre Martin 

All over the world, vast tracts .of fire-damaged 
land lie waste. To return land such as this to its 
original fertility is the aim Andre Martin has set 
himself. The undergrowth, brushwood and scrub, the only 
things which will grow on such land, are cleared and converted 
into an organically rich compost. 

In a successful experiment in France, twenty previously 
desolate acres have been returned to successful cultivation 
using this method. 

His 1981 Rolex Award for Enterprise is reward for Andre 
Martin’s truly fertile imagination. 



Each of these five winners has received 
50,000 Swiss francs as a contribution to the ful¬ 
fillment of his work. Each has also received a 
specially inscribed Rolex Oyster as a tribute. 

The 1981 Rolex Awards for Enterprise: Help 
and encouragement to those who have 
demonstrated truly outstanding 
enterprise. 

ROLEX 

of Geneva 
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Japanese managers 

treat their employees as resources that, if cultivated, 
will yield economic returns to the firm. 


assumption behind Japanese quality-control circles is 
that joint efforts are needed to determine causes of a 
problem and to arrive at solutions. A corollary is that 
workers must be provided with the tools—training 
and access to information—to identify and solve these 
problems. 

Steps in the Eastern Direction 

As we have seen, the sources of the growing Japanese 
advantages in auto quality are varied. Foremost is the 
recognition that quality and productivity are not con¬ 
tradictory objectives but mutually supportive. More¬ 
over, Japanese management recognizes that quality 
assurance can be used to achieve other desirable cor¬ 
porate objectives such as employee involvement in 
decision making, inventory control, and increased 
market share. 

Improved quality is vital to the health of U.S. auto¬ 
makers, and they are now taking significant steps in 
the direction of the Japanese model: 

□ Quality-control personnel have more authority 
and report to higher levels in the corporation. 

□ At many plants, unions and management discuss 
possibilities for cooperation in improving quality. 

□ New quality campaigns are being initiated within 
all the major automotive firms and their suppliers. 

□ Better coordination of engineering and manufac¬ 
turing tasks is being sought. 

□ Relationships with vendors are being improved. 

□ Extensive experimentation with quality-control 
circles is proceeding. General Motors estimates that 
12 of its plants are now experimenting with the cir¬ 
cles, and Ford Motor Co. is rapidly introducing them 
as well. The United Auto Workers union has been 
heavily involved in many of these efforts. 

Whether these developments portend a basic 
change or whether they are only half-hearted efforts 
is open to question. There is enormous pressure for 
instant solutions, and management may not have the 
patience to continue with efforts that don’t yield 
immediate results. In Japan, quality-control circles 
resulted from a long-range effort to upgrade quality 
and increase employee responsibility. But because 
many U.S. firms are introducing the circles with little 
preparation and coordination with other needed 
changes, we will probably see a large number of initial 
failures. 


We can in a sense reduce the Japanese approach to 
cooperation: manufacturing cooperates with design 
engineers, automakers cooperate with vendors, and 
management cooperates with labor. But can the 
United States emulate this cooperative model? While 
it is fashionable to call for the elimination of adversar¬ 
ial relationships, such relationships have some real 
strengths. After all, the United States didn’t become 
the world leader in the automobile industry by doing 
everything wrong. Nevertheless, U.S. industries 
would do well to encourage greater cooperation, and 
one place to start is with reward systems. Do we 
reward our vendors primarily for low prices or do we 
also place high value on quality? Do we reward work¬ 
ers for simply following orders or for using their 
brains? Do we reward manufacturing staff merely for 
meeting production quotas or also for contributing to 
engineering design? 

Learning from the Japanese and meeting their 
challenge is not a matter of blind emulation but rather 
of building on our existing practices and adapting 
Japanese approaches, where useful, just as the 
Japanese so successfully adapted ours. 

Robert E. Cole is professor of sociology and director of the Center for 
Japanese Studies at the University of Michigan in Ann Arbor. This article 
was based on extensive interviews with automotive officials in Japan and 
the United States in 1980. A shorter version will be published by the 
Center for Japanese Studies in the proceedings of The Japanese Automo¬ 
bile Industry: Model and Challenge for the Future, a conference held in 
Ann Arbor in January 1981. 
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A t the turn of this century 
Rudyard Kipling wrote, 
“The Jap has no business sav¬ 
vy.” While ten years ago the 
American public may not have 
shared Kipling’s racist self- 
assurance or culturally arro¬ 
gant view of the world, neither 
was it filled with the same 
combination of admiration 
and dread that now dominates 
discussion of the Japanese 
commercial challenge. Our 
perception of Japan has strik¬ 
ingly and suddenly been trans¬ 
formed. 

Recent Japanese develop¬ 
ment has carried deep impli¬ 
cations no less dramatic for 
the United States than for Ja¬ 
pan. In the United States, Ja¬ 
pan’s success has galvanized 
searching reappraisals of 
American culture, politics, 
and economic practices. On 
the one hand are those who 
blame the American decline 
on a Japan that has unfairly 
played against the rules, erod¬ 
ing America’s industrial dom¬ 
inance. On the other hand are 
those who insist we are our 
own worst enemy, that noth¬ 
ing works in the United States 
any more while Japan func¬ 
tions superbly. These observ¬ 
ers, despairing of American 
practices, put two and two 
together and arrive at a con¬ 
clusion greater than the sum 


Looking Behind 
Japan, Inc. 

by Richard J. Samuels 


of its parts: America should be 
more Japanese. 

Blossoming Superstate 

The implications for Japan are 
equally profound. For all its 
sophisticated intelligence 
about the rest of the world, 
Japan is an extraordinarily in¬ 
trospective nation. Self-reflec¬ 
tion about Japan’s unique¬ 
ness — what we could call the 
“dogma of being different” — 
is second only to baseball as a 
national pastime. 

This self-absorption has two 
faces. One is of Japan as the 
vulnerable, resource-poor, iso¬ 
lated, and defenseless mer¬ 
chant state depicted by Brze- 
zinski in The Fragile Blos¬ 
som. The other face is much 
more self-assured. It is the 
Japan that now argues for its 
rightful place in the interna¬ 
tional order, justly proud of its 
technological accomplish¬ 
ments and eager to chart a 
course more resistant to, if not 
independent of, American 
pressures. Herman Kahn de¬ 
picted this Japan ten years too 
early in The Emerging Super¬ 
state. 

A great many Japanese (as 
well as analysts of Japan) 
seem to waver between these 
two poles. However, except 
for the “fragile blossom" peri- 
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od of the 1973 oil shock, never 
in the postwar period has the 
superstate image been as 
widely and publicly accepted 
in Japan as it is now. Ezra 
Vogel wrote of Japan as 
Number One in 1979, and, as 
they say in sports broadcast¬ 
ing, “the crowd went wild.” 

This new self-assurance has 
been quite striking. Many in¬ 
fluential Japanese have gone 
public with both their self¬ 
approbation and their skepti¬ 
cism toward the United 
States. Professor Odawara of 
Sophia University has cap¬ 
tured the national imagination 
with his recent best-seller 
The Great American Disease, 
which examines low labor pro¬ 
ductivity and declining com¬ 
petitiveness in the United 
States. Recent newspaper 
headlines were inconceivable 
just a few years ago—head¬ 
lines that read “Moves Under¬ 
way Now to Help Ameri¬ 
cans,” “Japanese Tell U.S. Its 
'Work Is Sloppy” and “It’s 
Time Japan Helped the 
U.S.” 

If the implications of Jap¬ 
anese development are nu¬ 
merous, the explanations for 
success are even more diverse. 
The standard view, more a 
description than an explana¬ 
tion, is that Japan’s funda¬ 
mental pattern of industriali- 
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One of the beauties of 

the Japanese system is the way societal conflicts are consumed 
before they consume society. 


zation has existed since the 
Meiji period in the late nine¬ 
teenth century. This pattern 
involves the importation of 
state-of-the-art technology 
and its gradual replacement 
by indigenous machinery and 
product design. Concurrently, 
manufacturers utilized the do¬ 
mestic market, behind protec¬ 
tionist barriers, to achieve 
economies of scale and cost- 
efficiency and eventually to 
permit movement into com¬ 
petitors’ main — often home— 
markets. Low-end technology 
and products were steadily up¬ 
graded and voila! Japan is 
“number one.” Even if this 
burlesque is a fairly accurate 
description, it does not explain 
how Japan was able to achieve 
success. 

The standard explanations 
tend to cluster into three re¬ 
lated categories involving fi¬ 
nance, production, and work 
force. A fourth group con¬ 
cerned with government-in¬ 
dustry relations bridges the 
gap to broader societal expla¬ 
nations. 

Facts of Finance 

The most common observa¬ 
tion about Japanese corporate 
finance is that, owing in part 
to the remarkable propensity 
of the Japanese to save, the 


cost of capital to Japanese 
firms is about half that for 
American firms. In addition, 
it is argued that the close ties 
between banks and firms per¬ 
mit Japanese enterprises to 
maintain what are, by U.S. 
standards, extremely high 
debt-to-equity ratios. In this 
view, the combination of close 
banking support and cheap 
capital greatly aid Japanese 
firms in making new invest¬ 
ments and sustaining the 
short-term losses often neces¬ 
sary to gain market share. 
These financial advantages 
also allow Japanese managers 
to adopt longer-term invest¬ 
ment and profit horizons than 
their American counterparts. 

Actually, the financial di¬ 
mensions of Japanese develop¬ 
ment are more complicated 
and diverse. Patterns of Jap¬ 
anese corporate indebtedness 
vary widely, ranging from the 
zero debt of Toyota and the 
negligible debt-equity ratios 
of Sony and Matsushita, to 
the conventional (by U.S. 
standards) levels of Nissan 
and Sharp, to the heavy in¬ 
debtedness of Mitsubishi 
Heavy Industries and Nippon 
Kokan. Moreover, unlike U.S. 
banks, Japanese banks take 
large equity positions and thus 
face greater risks. On the oth¬ 
er hand, Japanese companies 


so financed acquire partners 
with a substantial interest in 
the management of the firm. 

Effective Production 

Japanese products now sell as 
much for their quality as for 
their price. The U.S. General 
Accounting Office found that 
in one American color TV 
plant taken over by Japanese 
managers, defects per 100 sets 
packed fell from more than 
150 to 3 or 4. Electronic sub- 
assemblies made by Fujitsu 
America had ten times as 
many defects as identical parts 
made by Fujitsu in Japan. 
This high quality is ensured as 
much by careful attention to 
motivating the work force as 
by investment in automated 
production facilities. 

High productivity is yet an¬ 
other widely publicized key to 
Japan’s success. From 1971 to 
1979, Japan’s annual rate of 
increase in labor productivity 
was 5 percent, more than 
twice that of the United 
States. According to a recent 
study reported in World Busi¬ 
ness Weekly, “A Japanese 
Matsushita worker produces 
as many TV tubes in one 
month as do five Dutch Phil¬ 
ips workers.” 

The ability of Japanese 
firms to successfully manage 


process as well as design inno¬ 
vations is another important 
factor frequently invoked to 
explain Japan’s success. Cor¬ 
porate receptivity to techno¬ 
logical and managerial innova¬ 
tion is often enhanced by the 
vertical integration of some 
industries in Japan. For exam¬ 
ple, semiconductor firms of¬ 
ten design the specific compo¬ 
nents for their final products. 
Of course, vertical integration 
is not unique to Japan; IBM, 
AT&T, and General Motors 
also produce components for 
their own use. 

Other production-related 
explanations highlight Japan’s 
imperative to focus on global , 
not merely domestic, markets. 
Being the world’s workshop 
requires a broad understand¬ 
ing of international political 
economy and sophisticated 
overseas market research, ex¬ 
hibited by uniquely Japanese 
general trading companies 
such as Mitsubishi, Mitsui, 
and Sumitomo. 

Limited Paternalism 

Japan’s successes have re¬ 
sulted above all from the moti¬ 
vation, management, and in¬ 
volvement of a highly edu¬ 
cated labor force. Because of a 
reward structure based on se¬ 
niority and corporate profits. 
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James R. Killian, Jr., ’26: .. he 

suggested to Dr. Compton that instead 
of appointing a new vice president he 
simplify things by appointing an 
assistant, and he recommended me. ” 


Some Highlights of 
Past, Present, and 
Future In an Evening 
with Jim and Jay 


Nostalgia flowered in the Emma Rogers 
Room early this spring when James R. 
Killian, Jr. '26, and Julius A. Stratton, 
'23, M.I.T.’s two senior presidents- 
emeritus, agreed to share some memo¬ 
ries with a group of faculty and their 
guests. It turned out to be an engaging, 
informal two-hour conversation, a re¬ 
markable combination of anecdotes 
and observations which have as much 
insight on M.l. T. 's present and future as 
on its past. Here are a few highlights: 
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Julius A. Stratton, '23: " ‘Boston Tech? 
What’s Boston Tech?’... the truth is 
that I had never heard of the place in 
my life." 


Or. Stratton: How did I happen to come 
to M.l.T. in the first place? I obtained a 
commercial wireless operator’s license 
when I graduated from high school in 
January, 1919, and I took a job first on a 
Pacific coastal steamer and then on a 
ship sailing out to China. As it turned 
out, we were delayed in returning, and I 
got home too late to go to Stanford, 
where I had already been accepted. 
There was nothing to do but go to the 
University of Washington that fall, in 
Seattle, my home town. I still hoped to 
transfer after the first year and often 
talked about it with one of my class¬ 
mates. One day he told me he’d made 
up his mind: “I’m going to Boston 
Tech.” 

“Boston Tech? What’s Boston 
Tech?” I asked him; the truth is that I 
had never heard of the place in my life. 
But I was interested in what he had to 
say, and when that year was over I took 
another ship as wireless operator 
through the Panama Canal to the East 
Coast and arrived in Boston in the fall of 
1920. I’ve been here ever since—61 
years. 

I expected I could be a sophomore in 
good standing, but I found they would 
give me credit only for a year of ROTC 
and one term in drawing; that was rath¬ 
er a shock. But I was determined to 
graduate in 1923, which i did, though I 
had a pretty busy three years. 

Dr. Killian: Jay, my coming to M.l.T. 
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was almost an accident, too. Just as I 
was starting college, my father went 
with the Consolidated Textile Co., which 
was then headed by an M.l.T. alumnus, 
Henry C. Dresser, '92. And Mr. Dresser 
urged me to have me transfer from Trin¬ 
ity College (it’s now Duke University) to 
M.l.T. “I think that’s a more appropriate 
institution for him,” he said. So I applied 
for admission, and it turned out to be 
very easy to get in. So I came here the 
same year that Jay Stratton graduated, 
I guess, and I've been here ever since, 
too. 

The Institute was very different then. 
There were very few amenities—practi¬ 
cally no landscaping. In back temporary 
buildings left over from World War I 
which were torn down to build tempo¬ 
rary buildings for World War II. Building 
7 hadn’t yet been built, and from Mas¬ 
sachusetts Avenue you came into the 
basement to get into the Institute; and 
one of the first things you saw was a 
time clock—not for the faculty, al¬ 
though some people thought it was. 

Dr. Stratton: The education was 
somewhat different in those days, too. 
The Institute was small enough to allow 
for a close relationship between the fac¬ 
ulty and the students. There was still a 
strong sense of William Barton Rogers’ 
belief in the value of learning by doing. 
Over in Building 3 was a steam labora¬ 
tory full of machinery—Corliss engines 
and pumps. Up on the third floor was 


the machine shop and above that the 
drafting rooms. As a student in electri¬ 
cal engineering, I had to take surveying 
and shop work; I used the lathes and 
drills, and I went over to the foundry to 
pour metals. I’ll never regret these ex¬ 
periences. I wasn’t preparing to be a 
founder or a machinist or a plumber or 
anything of that kind, but I’m glad I 
acquired a feeling for how these things 
worked. 

The emphasis was largely on the 
practical and industrial, and the sci¬ 
ences we studied were called service 
courses, directed not toward pure phys¬ 
ics, for instance, but toward what would 
be useful in engineering. I remember 
one of the older physics faculty talking 
about quantum mechanics—“what 
nonsense,” he said, and didn’t want 
anything to do with it. Mathematics was 
basically the same way, but there were 
wonderful teachers there and some 
signs of change. Humanities subjects 
were limited in number. And yet there 
were some wonderful teachers there 
too—people like "Tubby" Rogers, one 
that I will always remember. As a matter 
of fact he came very close to changing 
my whole career. 

Dr. Killian: He did change mine, and 
that's the way I got involved in adminis¬ 
tration at the Institute. I became editor 
of The Tech in 1925 and I wrote for 
Technology Review as a student at Ha¬ 
loid Lobdell’s request. And then I joined 


the staff of the Review. 

One day President Samuel Stratton 
asked me if we in the Technology Re¬ 
view would undertake to handle the 
publication and translation of some 
German books on hydraulics that John 
R. Freeman, 1876, felt should be avail¬ 
able to M.l.T. students. We agreed, and 
that was the beginning of the M.l.T. 
Press, which now has come to be one of 
the nation’s great university presses. 

Such requests from the President’s 
office continued occasionally, and 
shortly after Karl Compton came I found 
myself preparing a group of brochures 
on different parts of M.l.T.; Dr. Comp¬ 
ton felt that the Institute’s light had 
been too long under a bushel and that 
our public relations needed to be 
strengthened. In this way, I guess, I 
became known in the President's office 
in one way or another; and in 1939, 
when Vannevar Bush, ’16, who had 
been vice-president, went to Washing¬ 
ton to head the Carnegie Institution, he 
suggested to Dr. Compton that instead 
of appointing a new vice-president he 
simplify things by appointing an assis¬ 
tant, and Dr. Bush recommended me. 
So in 1939 Karl Compton asked me to 
be his executive assistant. If Woodrow 
Wilson said that the longest dropkick in 
history was from the presidency of 
Princeton to the presidency of the 
United States, I say that the longest 
dropkick at M.l.T. was from the editor- 
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When Churchill Came to 
Cambridge: The Inside 
Story 


/4s the evening of reminiscences with 
James R. Killian, '26, and Julius A. 
Stratton, '23 (see left) was drawing to a 
close, Dr. Killian was asked about his 
recollections of Winston Churchill at 
the Institute’s Mid-Century 
Convocation in March 1949. 


... A great event, a great occasion. 
Churchill was at the height of his popu¬ 
larity in this country at that time. The 
invitation from Karl Compton was sup¬ 
ported by invitations from President 
Harry S. Truman and Bernard Baruch. 
Churchill quickly accepted, and he 
named the number of people that would 
accompany him on the Queen Mary to 
Boston, including members of his fami¬ 
ly, secretaries, several Scotland Yard 
people, and so on. Dr. Compton had to 
write back to explain that we were a pri¬ 
vate institution dependent on gifts and 
so could not underwrite quite such a 
large delegation. Churchill replied that 
he understood, that he was reducing 
the size of his party. And then we were 
also helped when Henry Luce of Time 
magazine offered to contribute a part of 
these expenses. 

We arranged for two or three Pull¬ 
mans to bring the Churchill party from 
New York to Boston, and there were 
several thousand people at South Sta¬ 
tion waiting for his train to come in. 
After he reached the Ritz-Carlton, 
where his party occupied two floors 
(which the then-owner of the Ritz made 
available free to M.I.T.), Churchill 
worked for some time with John Bur- 
chard '23 (dean of humanities who was 
chairman of the convocation); he 
wanted certain facts for his speech. A 
member of Churchill’s party was sent to 
the Boston Garden because Mr. Chur¬ 
chill wanted to be absolutely sure about 
the height of the podium in relation to 
the spectacles that he would be wear¬ 
ing. He was disappointed to find that 
the podium was large; he said he pre¬ 
ferred his whole body to be seen when 
he spoke. 

I was delegated to go to the Ritz to 
take Mr. Churchill to the Garden for his 
speech. When I arrived at the suite, I 
told Mr. Churchill that I had read his 
speech and found it superb. “Do you 
really?” he said. “I’ve found writing the 
speech a labor of great difficulty since I 



am not accustomed to speaking to a Though he was called “the lion of the 
distinguished and learned academic au- Mid-Century Convocation," even 
dience.” Mrs. Churchill said later that Winston Churchill could not break 
he hadn’t been fit to live with for several down M.l. T. 's traditional reserve: 
weeks. As we approached the lobby in instead of an honorary degree, 
the elevator Mr. Churchill pulled out a President James R. Killian, Jr., gave 
big cigar, put it in his mouth, and with him an appointment as honorary 
his props all ready, appeared before the lecturer before 14,000 in the Boston 
great crowd waiting for him. Garden on March 31, 1949. (The Tech 

I saw his manuscript; it was typed so photo by Hasbrouck Fletcher. '51, from 
that all the short words were left out and the M.l. T. Museum) 
every paragraph was sort of a pyramid, 
an upside-down triangle so he could 
glance at his manuscript and see the 
meaning of a sentence without appear¬ 
ing to read it. 

The second night, when Harold 
Stassen, who was then president of the 
University of Pennsylvania, spoke, 

Churchill made a short, very gracious 
speech, and then he walked around and 
said to the Marine Band, which we had 
arranged to come, “I would be disap¬ 
pointed in leaving these shores if I did 
not hear the Marine Hymn.” Whereupon 
the band, which had not in any way 
forced itself on any part of the program, 
played with great glee and gusto the 
Marine Hymn. Churchill sang the words, 
and tears came in his eyes during that 
episode. That was the kind of fellow he 
was; the way he would handle himself. 
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ship of The Tech to the presidency of 
the Institute. 


I'd like to say one more thing about 
Tubby Rogers. I was present at the 
senior banquet—you remember that we 
used to have senior banquets; I think 
during your presidency you got them 
stopped. 

Dr. Stratton: I did. 

Dr. Killian: They were beer-drinking 
parties. They had all the administration 
lined up at the head table drinking beer 
chug-a-lug non-stop. It was an arduous 
experience. Well, at one of those ban¬ 
quets—this was during the deepest part 
of the Depression—Tubby Rogers had 
been asked to speak. In his largely 
extemporaneous talk to the seniors, he 
advised: "Be a snob. Marry the boss’s 
daughter.” One of the students was a 
correspondent for the old Boston Amer¬ 
ican, and he recognized that this was a 
good story; so he wrote it up and it went 
all over the world, and Tubby became 
famous not only for his teaching of liter¬ 
ature but for this advice to seniors. 

Dr. Stratton: I also want to say some¬ 
thing about my namesake, Stratton— 
no relation—for I don’t think that he has 
ever been given due credit for his hopes 
for pure science at the Institute. It’s 
often said that he was interested only in 
industry and industrial science and not 
the least in pure science. But that's not 
quite true. During the 1920s a number 
of us who had been abroad for graduate 
work began to be caught up by all that 
was going on in modern physics, and we 
thought that this should be a part of 
M.I.T.—science for its own sake as well 
as for engineering. We found very little 
help in the Physics Department, but 
Henry Phillips in math was sympathetic 
and Samuel Stratton was very receptive 
to the idea of strengthening our efforts 
in this direction. There is correspon¬ 
dence in the Archives to support this 
view. And I remember very well how 
Sam Stratton came to me when the 
appointment of Karl Compton was an¬ 
nounced and told me quietly, “This is 
the finest thing that’s happened to the 
Institute. He will do what needs to be 
done.” 


Dr. Killian: Yes, one of the great 
events at M.l.T. was Dr. Compton’s 
coming in 1930. 

A second event involving a great per¬ 
sonality was when Vannevar Bush left 
M.l.T. His new job as president of the 
Carnegie Institution positioned him in 
Washington where he formed the Na¬ 
tional Defense Research Committee 
and served as its chairman. He soon 
began to direct a war research pro¬ 
gram. He knew the importance of uni¬ 
versity science and engineering, and it 
wasn’t long before we were all involved 
in government work. At first there was a 
tendency for the government to use 
standard procurement contracts with 
the universities; you were supposed to 
keep track of every screw-driver and 
wrench. That wouldn’t work. Research 
physicists wouldn’t do that, and they 
shouldn’t. So under the direction of 
Harvard President Conant, Dr. Comp¬ 
ton, and many others. The National 
Defense Research Committee devised a 
new form of contract designed for spon¬ 
sored research in the universities, thus 
paving the way for the partnership be¬ 
tween universities and government that 
has been so monumentally important 
ever since World War II. 


Dr. Stratton: When the war was over, 
we realized that the world had changed; 
that our own great contributions to the 



war effort had had a profound effect 
upon us; that new challenges faced sci¬ 
entific and technical education; and that 
we should look at what we were doing 
and decide where we were going in the 
future. The faculty selected Professor 
Warren K. Lewis, '05, to head a commit¬ 
tee to make such a study. 

Dr. Killian: I think the report of the 
Lewis Committee was the second most 
important document in the history of the 
Institute, the first being Rogers’ “A Plan 
for a Polytechnic school in Boston, 
1846.” When John Hershey was here 
for one of the symposia marking Presi¬ 
dent Wiesner’s retirement, he made the 
statement that the Lewis Committee 
had anticipated by a number of years 
C.P. Snow’s "two-cultures” argument 
by proposing the importance of having 



science and the humanities working to¬ 
gether in the same environment. The 
Lewis Committee had a profound effect 
on this institution. It contributed enor¬ 
mously to our concept of the research 
university, with the humanities and the 
social sciences as well as the sciences 
and engineering. 

Dr. Stratton: The Lewis Committee 
focused a good deal on liberal educa¬ 
tion and its role at M.l.T. It recognized 
that more and more technology and 
society are interwoven. The engineer 
and the scientist must understand the 
effects of their work on the society just 
as the social scientist and the humanist 
man must understand something about 
technology and science. One of the 
principal recommendations of the com¬ 
mittee was the establishment of the 
School of Humanities and Social Sci¬ 
ence. 

Before we close I'd like to make one 
point about the future. We’ve expanded 
tremendously—in space, in numbers of 
faculty and students, in graduate work, 
and in research. We all know that science 
and technology have invaded almost 
every aspect of human activity, and we 
must be responsible to this reality. But it 
seems to me the Institute now faces 
somewhat of a dilemma. As we respond 
to the changing times, we need to con¬ 
sider carefully how we maintain that 
very important close relationship be¬ 
tween faculty and student, what is to be 
the balance of teaching and research, 
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James R. Killian, Jr. 's association with 
President Karl T. Compton began 
when the latter, thinking that “M.I.T.’s 
light had too long been under a 
bushel ," asked the then-editor of 
Technology Review to help with some 
brochures. Twenty years later, when 
the picture at the left was made in 
1950, Dr. Compton fright J was 
Chairman of the Corporation and Dr. 
Killian president of the Institute. 


By the time President and Mrs. Julius 
A. Stratton were photographed leading 
the grand march at the Assemblies 
Ball (below J, a less formal presidential 
contact with students was phased out: 
senior banquets with "all the 
administration lined up at the head 
table drinking beer chug-a-lug non¬ 
stop, ” recalled Dr. Killian. 

A salute from his classmates on the 
eve of his inauguration as president of 
M.I.T.: Dr. Killian receivs a tribute from 
(left to rights David A. Shepard, Robert 
T. Dawes, Cedric Valentine, and Cecil 
C. Ogren. (All photos: M.l.T. Museum) 


and to what extent can we spread out 
into more and more fields and still pre¬ 
serve both quality and a well-defined 
objective, mindful of our roots, as an 
institute of technology. I think the time 
may have come for another Lewis Com¬ 
mittee if we can only find another Lew¬ 
is. 

Dr. Killian: I think there’s another 
problem for us, too—the results of all 
the pressures to meet social problems 
by leveling means. This will represent 
one of the great challenges to M.l.T. and 
to our very strong present and future 
leadership. 
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Stephanie Pollack, *83, 
On Growing Up 

For every undergraduate, college is a 
time of change, and at no time does that 
become more obvious than when stu¬ 
dents head home for vacation. Thinking 
thus, Stephanie Pollack, '82, editor-in- 
chief, wrote this sophomore lament on 
"Outgrowing Home" for The Tech this 
spring. 

It is once again time to check into my 
past. Later today I will head for home, 
for a place and people with which I no 
longer feel perfectly comfortable. 

The most important part of M.l.T. 
has little to do with problem sets or 
laboratories or recitations. The one 
thing that the Institute has in common 
with all other colleges is, in the end, the 
only thing that counts: it is a place to 
grow. And the best yardstick I know for 
measuring social growth is a quick trip 
back home, to compare the present 
with the time before maturation began. 

When I am home I become, for a 
short time, a dependent adolescent. I 
must get permission to stay out late and 
to use the car. I am respectful toward 
adults, especially my relatives. I go to 
sleep when the clock reads “pm” and 
wake up when it says "am.” I read the 
local weekly newspaper to find out 
when the new sewer system will be 
installed. 

This regression to adolescence is es¬ 
pecially noticeable when I visit my high 
school. The faces of the students have 
changed, the buildings are more de¬ 
crepit, and the graffiti has been revised. 

I am still everyone’s favorite female sci¬ 
ence student, however—the pride of 
Hanover Park High. In East Hanover I 
am one of 6,000 people in the town, not 
in the school, so I remain more than just 
a face or a Social Security number. 

Communication with those who re¬ 
mained is difficult. Addressing high 
school teachers by their first names, or 
in any informal way, is uncomfortable. I 
am especially embarrassed when I use 


M.l.T. slang or acronyms and no one 
understands. 

I am most ill at ease talking with my 
old high school friends. I am completely 
isolated from all of them, even those 
who attend school in Boston. There is 
very little to discuss. I talk about course 
work with those who are studying engi¬ 
neering, and about student activities 
with the few who have remained active 
in such things. Unfortunately, I have lit¬ 
tle or nothing to say to those who simply 
went to work or got married. 

I am no longer patient with small¬ 
town people or smail-town life. Most of 
my time at home is spent sleeping, eat¬ 
ing, or visiting New York, where I can 
experience the urban lifestyle I have 
become addicted to during my three 
years in Boston. While it is pleasant to 
meet obscure people from my past in 
the local Foodtown, I no longer find it 
comforting to see familiar faces every¬ 
where I go. 

In many ways I have become cynical, 
but that is only a by-product of matura¬ 
tion. I find myself becoming more cer¬ 
tain of what I will do and who I will be 
later in life. I am more assertive, but also 
more tactful, when I want to do some¬ 
thing. I have developed great respect 
for and become more attached to the 
few good friends who remain. 

M.l.T. has thus provided me with the 
time and space to grow both socially 
and emotionally. As always, however, 
there is a high price: I have outgrown 
home. 


A8 Technology Review 


July 1981 




Isaac M. Colbert: 
Watchdog, Ombudsman, and 
Bearer of Our Conscience 
on Equal Opportunity 



Isaac M. Colbert 


You have to look two ways at once— 
inward, into the organization, like a 
friendly watchdog, chiding, pushing it 
along toward greater commitment; and 
outward, to be responsive and reassur¬ 
ing to the regulatory agencies and to 
the minorities themselves. 

So the position of Isaac M. Colbert, 
the Institute’s assistant equal opportu¬ 
nity officer, insures constant pressure. 
“I’m potentially being roasted on both 
sides,” he told me. But he takes it all as 
a vital part of the job of achieving affir¬ 
mative action and equal opportunity at 
M.l.T. 

There are other illusions, too. 

Quotas and Costs 

Too many people still think that affirma¬ 
tive action means hiring unqualified 
people in order to meet quotas. But the 
best affirmative action goals are not 
quotas at all; the intent is to set guide- 
posts to suggest a reasonable timetable 
for hiring minorities and to help an orga- 
nizaton determine its progress by com¬ 
paring its use of minorities with their 
availability in the work force. This is not 
a quota, says Dr. Colbert—with empha¬ 
sis. 

Too many people also still think that 
hiring minorities and women is more 
expensive than hiring white male work¬ 
ers. That is not the case here; the Insti¬ 
tute is competitive in the manpower 
marketplace, but M.l.T. will not pay a 
premium to a black or a woman in order 
to improve its affirmative action statis¬ 
tics. That is plain poor management and 
could become a time bomb, says Dr. 
Colbert. 

At M.l.T. the problem has two inter¬ 
locking dimensions—students and 
staff. Without minorities on the faculty 
and among the administrative and sup¬ 
port staff, minority students lack vital 
support. 

M.I.T.’s approach, says Dr. Colbert, 
does not involve cast-in-concrete goals. 
We try to develop a structure that 
encourages the administration and de¬ 
partments to search widely, casting the 


broadest net with the tightest possible 
netting, in the hopes of finding as many 
qualified people as possible, not just 
minorities. (Affirmative action is the ac¬ 
tivity that ensures that minorities and 
women are not being left out of this net.) 
Then the job of hiring supervisors is to 
weigh strengths and weaknesses. But 
too often these people succumb to the 
temptation of familiarity: women and 
blacks too often appear in second or 
third (not first) position in a short list of 
final candidates. A minority or woman 
rarely achieves the "best’’ status, and 
my job is to be sure the candidate of 
choice is really the most qualified appli¬ 
cant. 

But hiring supervisors sometimes err 
the other way, too; they blame affirma¬ 
tive action. ‘‘I can’t hire you, I must hire 
a minority.” That’s wrong, too, insists 
Dr. Colbert. “My job really is equal 
opportunity. Lots of people think I’m 
only for blacks and women. But I’ve had 
to go to war for white males, too.” 

Dr. Colbert’s agenda also includes 
finding ways to encourage supervisors 
to change the work environment to be 
equally supportive of whites and minori¬ 
ties. “I know it is a difficult process,” Dr. 
Colbert admits. “I find myself continu¬ 
ally reevaluating my biases and how 
they affect me. The important thing is to 
get the feelings under control, even if 
they may not be eliminated.” 

An “Enormous Challenge" 

Some of the same problems arise in 
affirmative action with respect to stu¬ 
dents. There is an “alarming” decrease 
in blacks who opt for engineering ca¬ 
reers, says Dr. Colbert. A number of 
reasons are cited: other areas such as 
business are providing attractive op¬ 
tions; the cost involved in “blue-chip” 
engineering education is prohibitive; 
there is too little opportunity for sec¬ 
ondary-school preparation, too few role 
models in the profession with which stu¬ 
dents can identify. Furthermore, -vwy 
few of the small number of blacks In 
engineering schools elect to continue 


for advanced degrees, and it is an 
“enormous challenge” to convince 
them they should—that in the long run 
an advanced degree will be worth its 
cost in time and money. 

In all these things, M.l.T. has some 
special disadvantages, says Dr. Colbert. 
We are asking a black to come to a pre¬ 
dominately white school, with lots of 
pressure, in an urban atmosphere well 
known for hostilities, and then we ask 
him or her to pay $7,000 a year to do so. 
Yet this is a place in which blacks can 
thrive. "M.l.T. has a substantial public- 
relations job to do, particularly with 
respect to minorities and employees,” 
says Dr. Colbert. 

Atmosphere is a crucial factor. De¬ 
partments must take an active role in 
making minority students want to stay. 
“We need a critical mass: more black 
faculty, more black administrators, 
more role models, more funds, more 
...” says Dr. Colbert. Women appear to 
have now achieved the necessary criti¬ 
cal mass at M.l.T., says Dr. Colbert; they 
are capable of taking independent ac¬ 
tion about problems, they have their 
own support systems. 

How are we doing? Dr. Colbert admits 
he sometimes becomes "gloomy.” On 
the one hand, M.l.T. relative to other 
places is doing quite well, given the 
small pools of minorities, and we have 
been modestly successful with women. 

“But we really have not made the 
kind of progress we committed our¬ 
selves to ten years ago. In 1970, 1 per¬ 
cent of the faculty was black. In 1981, 2 
percent of the faculty is black, which 
essentially means no growth at all. 
We’ve developed a system to insure 
breadth and quality, we develop con¬ 
tacts, we have training programs and 
meetings, we issue memoranda. My of¬ 
fice reviews candidates, meets with de¬ 
partment heads, helps direct their 
searches. 

“We’ve done everything we can think 
of to crank the system up to maximum 
readiness,” Dr. Colbert thinks. “But we 
are not yet producing the results we’d 
hoped for.”— M.L. 
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Mass Residents . Add 5% sales tax (except ties). 

Out-of state Residents: No tax except when delivered in Mass 

SHIPPING AND HANDLING (Continental U S A.) 


N.E East of Wtst of 
Stales Miss. Miss. 


Director's Chair _ (per order) 2.50 3-50 4.50 

Plaque & Paperweight (per order) 1.25 1.75 2.25 


M.I.T. Chair Cushion & Tie (per order) 1 00 1.25 1.50 

M.I.T Chairs Freight charges collected upon delivery 
Please allow approximately 4 weeks for delivery 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 







How Richard Michalski 
Became a Computer 

A.R.T.H.U.R. (Automatic Record-Tabu¬ 
lator but Heuristically Unreliable Rea¬ 
soned or—if you prefer—Anti-Ran¬ 
domized Thinker and Highly Unreliable 
Reasoner) is not quite a human trapped 
in the body of a computer or a computer 
play-acting as a human. And therein lay 
the fascination of Laurence Lerner’s 
play, A.R.T.H.U.R., for members of the 
M.l.T. Shakespeare Ensemble, who pro¬ 
duced it this spring. 


I asked Richard Michalski, '83, cast 



as A.R.T.H.U.R., about the character he 
played. As he filled the title role of 
A.R.T.H.U.R. the computer, Mr. Mi¬ 
chalski said, he thought of himself as 
playing a symbol, like an animal in one 
of Aesop’s fables. There is more to 
A.R.T.H.U.R. than shows on the surface: 
we were trying to portray a computer 
that is almost human. The computer lets 
you see parts of yourself. By looking at 
the computer, we can learn about our¬ 
selves. When we laugh at A.R.T.H.U.R., 
we laugh at ourselves.” 

“A.R.T.H.U.R. looks forbidding, but 
he is sensitive; he's not human, but he 
has human characteristics. 
A.R.T.H.U.R. has been programmed to 
feel guilt, and his guilt is as real as that 
which people feel, because they are 




programmed, by thejr heredity and en¬ 
vironment, to do so. A.R.T.H.U.R. has a 
realization of himself—he knows he is 
himself. He chats with movers (people) 
and knows that they have something he 
doesn’t have.” 

A.R.T.H.U.R. seems to Mr. Michalski 
to be only the beginning, and he thinks 
that, too, is what playwright Lerner was 
trying to say. Lots of technological dis¬ 
coveries happen before anyone realizes 
their moral implications, and {he next 
generation of computers will probably 
be like that: “Maybe it will understand 
language and talk back,” says Mr. Mi¬ 
chalski. “Before you know it, it will start 
asking us questions. When that hap¬ 
pens, it won’t be anything big and dra¬ 
matic for people who work in artificial 
intelligence; but the computer is gradu¬ 
ally building up to a mind of its own . . 

"The idea that if we know what each 
part does we will understand the 
whole—that’s wrong,” Mr. Michalski 
told me. “Systems behave differently 
from individual pieces. It’s hard to put 
limits on anything technological.” Mr. 
Michalski reminded me that computers 
are the product of only about 40 years 
of evolution, while people have been 
around for thousands, even millions, of 
years. “Computers are still very primi¬ 
tive; perhaps in 200 years they will have 
intelligence, just as we do.”— M.L. 


Richard Michalski, '83, as 
A.R. T.H.U.R.: "The idea that if we 
know what each part does we will 
understand the whole—that's wrong. 

. . . . It’s hard to put limits on 
anything techological." (Photos: James 
J. Snyder, ’81) 



An Excerpt from A.R.T.H.U.R. 

A converstation at a computer party, an 
excerpt from the text of A.R.T.H.U.R.: 
The Life and Opinions of a Digital Com¬ 
puter. 

There were intelligence tests, like: 

Choose the odd word. 

blue brown red bilious 

Univac chose ’red’: it doesn’t start with 

‘b’. 

cow ewe tub bitch 

Univac chose ’bitch’: it has more than 
three letters. 

Clever chap, Univac. But he slipped up 
once. 

flighty fanciful imaginative flawless 

Univac said ’imaginative’: doesn’t start 
with T. 

But the judge said 'flawless': doesn’t 
apply to Movers. 

Clever chaps, judges. 

And of course there was chess. We all 
played. 

But most of us lost, in ten moves. You 
have to be programmed for chess. 

You have to be very heuristic. Avdu did 
best: 

He's been programmed for taking ad¬ 
vice. But he lost in the end 
To a Master Mover, who broke 
The advice he gave Avdu. They always 
cheat, these Movers. 
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Martori Is Associate Secretary 


Brewer 
Engineering 
Laboratories K’ T " fc ‘ , " d 

T_ _ Specialized Electro- 

me* Mechanical Load Cells 

and Systems, Structural 
Strain Gage Conditioning 
and Morutonng Equipment 
Rotating and Stationary 
Torquemelers 

Given A Brewer '38 
Leon J. Weymouth '48 
Stanley A WuH “65 
Marion. MA 02738 
(617) 7480103 


Capitol 

Engineering 

Corporation 


Consulting Civil Engineers 

Robert E Smith ‘41, 
Edward W Boggs '56 

Dillaburg, PA 17019 


J.H. 

Clausen, 

PhD. 


F. Eugene 
Davis IV 


Consulting m Chemical 
Technology 

Environmental Analysis 
and Morutonng 
Feasibility and Impact 
Studies 

Process and Product 
Evaluation 
Product Safety 
Occupational Health 
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O.S.H.A 
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Complete Laboratory 
Services 

P O Box 400 
Lexington. MA 02173 
(617)862-9391 


Patent. Trademark, and 
other Intellectual Property 
Matters 

MAT. '55 S B. Physms 
Harvard Law School '58 
L.L.B. 

Patent and Trademark 
Lawyer 


30 Oak Street 
Stamford, CT 06905 
(203) 324-9662 


Debes 

Corporation 

Health Care Consultants 

Design, Construction, 
Management 


Subsidiaries 

Charles N. Debes fir 

Assoc. Inc. 

Alma Nelson Manor Inc. 

Park Strathmoor 

Corporation 

Rockford Convalescent 

Center Inc. 

Chambro Corporation 


Charles N. Debes '35 

5668 Strathmore Drive 
Rockford, IL 61107 

Electro- 

Design, 

Inc. 

Consulting Engineers, 

Design & Development 

Industrial Drives fit 

Electronics 

Microprocessor Appli¬ 
cations 

Programming 

Power Electronics 

Power Steppers 

Servo Design 


Thorletf Knutrud Jr. '54 


63 Nicholas Road 

Framingham, MA 01701 

Thomas K. 
Dyer, 

Inc. 

Consulting Engineers 

Rail Transportation 

Thomas K. Dyer *43 

1762 Massachusetts Ave. 
Lexington, MA 02173 
(617) 862-2075 


Washington, D.C. 

(202) 466-7755 


Chicago, IL 
(312) 663-1575 

Energo- 

technology 

Corporation 

Engineering Consulting 
Services and R fir D in 

Energy and Power 

Generation 

Feasibility and 

Technoeconomic Studies 
Energy Faalflies and 

Power Plant Design 

Energy Conservation and 
Cogeneration 

R fit D m Energy Efficient 
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E.S. Miharas "56 


238 Mam St.. Kendall Sq. 
Cambridge. MA 02142 


Joseph J. Martori, widely known among 
alumni as the Alumni Association’s di¬ 
rector for class and course programs, is 
now associate secretary. The new title 
better reflects his increasing responsi¬ 
bilities and the breadth of his activities, 
says Richard A. Knight, ’47, secretary of 
the association. 


Turning Off the Computation 

Like too many of the rest of us, the Stu¬ 
dent Information Processing Board 
(SIPB) ran out of money last spring. 
SIPB’s 1980-81 budget, used to provide 
computer time for students’ personal 
use, was $100,000, and when the emer¬ 
gency arose Weston J. Burner, director 
of M.I.T.’s Information Processing Ser¬ 
vices, added $10,000 from IPS discre¬ 
tionary funds. But SIPB had to refuse 
new student projects, husbanding its 
scarce resources for projects already 
under way. 

The problem arose, thinks William M. 
York, ’82, SIPB chairman, because IPS 
lowered its Multics rates—especially for 
daytime use. More students decided to 
use more computer time, and suddenly 
SIPB was in trouble; indeed, nearly 
1,300 students applied for SIPB funding 
in 1980-81 before Mr. York had to pull 
down the shades. 


Sincerity or Naivete? 

The largest turnout of student voters in 
15 years resulted in the election of John 
DeRubeis, ’82, and Kenneth Dumas, 
’82, as president and vice-president, 
respectively, of the 1981-82 Undergrad¬ 
uate Association this spring. They were 
The Tech s candidates: “DeRubeis ap¬ 
pears to have the right combination of 
experience, practicality, and ideas,” 
wrote the editors. “Although his sinceri¬ 
ty may be interpreted as naivete by 
some and may be taken advantage of 
by others, it should be a welcome addi¬ 
tion to the Undergradute Association.’’ 


Women Running 

Women’s cross-country will be added 
to the M.l.T. intercollegiate athletic pro¬ 
gram beginning in the fall. The change, 
which raised the team from club to var¬ 
sity status, brings to 31 the number of 
intercollegiate varsity sports—one of 
the largest intercollegiate programs in 
the U.S., says National Collegiate Ath¬ 
letic Assocation. 


A12 Technology Review 


July 1981 





13 

We have the sad duty of reporting three more 
deaths of '13ers. Stuart J. Eynon died on October 
24, 1980, after an Illness of ten months. His 
daughter reports that until last December, he 
maintained his own home, drove his car to work 
each day, and was completely independent. “All 
of his five children are deeply grateful for his long 
and productive life and many happy memories." 
From his son we learn that J. Warren Lovell died 
on December 27, 1979, at the age of 90 in 
Schenectady. N.Y. He is survived by his wife, 
Hazel Wheeler; two sons, J. Warren, Jr. and John 
P. of Schenectady and Atlanta; seven grandchil¬ 
dren, and five great-grandchildren. He was 
retired from Narragansett Wire Co. in Pawtucket, 
R.I., where he was employed as an electrical engi¬ 
neer. We also received a phone call from 
Laurence C. Hart's wife “Arry" telling us of the 
death of Larry on December 16, 1980. Larry was 
one of the most loved members of 1913 and a 
good personal friend of Phil's and mine. If we 
receive more details, they will be in a future issue. 

We are quoting a delightful short resume from 
Charles Albert Smith: “I am 92. My Rose is 87. 
We were married 63 years on November 29,1980. 
We have two married sons, five grandchildren, 
and 12 great-grandchildren. I am retired but am 
still a registered civil engineer and land surveyor 
in the states of California and Nevada. Health 
excellent. Mentality unimpaired. Everyone of our 
offspring live within 70 miles. We see them often. 
Everything lovely and the goose hangs high.” 
Who could ask for anything more? 

Class President, Walter P. Muther. writes: 
“Yes, we had a garden. It could have been better, 
but late planting upset the apple cart a bit. We're 
hoping to do better next year. We+iave been in 
our rebuilt house since May, but that's only 
sleeping. Clean-up is very, very time consuming. 
You can never really recover all the things you've 
lost — it's just a case of rebuilding. Charlotte and I 
were the only '13ers at the inauguration of the 
14th president of M.l.T. and the luncheon after¬ 
ward. It was a brilliant affair. Of course, being 
president of 1913, I had a special invitation to all 
the doings with reserved seats. Thanks to the 
Class of 1913: As president, I was invited to join 
the Alumni Council and was the only member who 
had 100 percent attendance.” — Rosalind R. 
Capen. Assistant Treasurer and Assistant Secre¬ 
tary, Granite Point Rd.. Btddeford, ME 04005 
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Thomas G. Callahan died on January 12,1981, at 
the age of 89. in a hospital near his home In 
Wellesley Hills. He entered the Institute from 
Framingham, where he was born, was with us in 
our last three undergraduate years, and received 
his bachelor's degree with us in Course I. Tom 
served with the U.S. Army on the Mexican border 
and in World War I. His career was in civil engi¬ 
neering. After being In Waterbury, Conn., In 1917 


and in Charleston, W.Virg., in 1919, he lived the 
rest of his life in eastern Massachusetts. Tom 
is survived by his wife, the former Louise F. 
Morrison; two sons, Richard A. and Thomas H. 
Callahan, Jr., both of new York City; two daugh¬ 
ters, Mrs. Charles (Mary) Dorsey, of Darien, 
Conn., and Mrs. Margaret O'Boyle, of Birming¬ 
ham, Mich.; 11 grandchildren and one great¬ 
grandchild. — Charles H. Chstfisld, Secretary, 
177 Steele Rd., West Hartford. CT 06119 
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As this is being written, we are still receiving 
responses to the invitation for our 65th. As a result 
of this mailing, we learned of the deaths of our 
classmates, Saul Lipman on March 15, 1981, 
Moses Rosenaver on January 20, 1981, and Fred 
Kuehle on January 3, 1981. We also received 
word from Dan Comiakey that Elsa M u easr 
passed away on November 29, 1980. Dan wrote 
that "Elsa was active In civic affairs, social work, 
gardening, sports, and even ice skating at 84.” 
Lois (Mrs. Charlie) Lawrance sent us an obituary 
notice on Dave Patten (March 14, 1981) which 
said in part “During World War I Patten served in 
France as a captain with the 110th Infantry Regi¬ 
ment of the 28th Division during the Argonne 
campaign. He attended the Sorbonne prior to his 
military discharge in 1919. During World War II he 
served as a lieutenant commander in the U.S. 
Navy in the South Pacific on General Douglas 
MacArthur's staff. He was present at the surren¬ 
der of the Japanese Imperial Staff aboard the 
U.S.S. Missouri and was awarded the Legion of 
Merit by MacArthur for distinguished service. In 
1946 he was appointed chief of the Marshall Plan 
Mission to Portugal as minister of embassy. Dave 
was buried in Arlington National Cemetery. 

While In Switzerland in March, your acting 
secretary read in the International Herald 
Tribune: "Maurice Holland. 89, a retired con¬ 
sulting engineer who founded the Industrial 
Research Institute, died Sunday, March 22, In 
Bloomington, Ind. He was a special consultant to 
then Secretary of Commerce Herbert Hoover 
from 1925 to 1927.” May these and all of our 
departed classmates rest in peace. 

Jap Carr continues to improve following his 
recent operation. We received this welcome news 
in a recent letter from Hildegarde. ... Also good 
news Is the report that Francis Slant is walking 
with the help of a walker following surgery to 
repair his broken hip. He fell while visiting In 
California and spent several weeks in the hospital, 
first in California and then in Hartford, Conn. 

John Fairfield encourages class members to 
let their secretary know about their illnesses. He 
reminds us that classmates want to be informed 
and like to send notes of cheer. John adds, “I 
assume that you know that Shats Ober had a 
broken hip some time ago and makes the best of 
it." 

Ed Parsons responds to our reunion notice: 
“Will be recovering from left hip surgery." ... Art 
Sltuey responds: “My rapid physical deterioration 


bars me from attempting the trip." ... Richard 
Follows: "Sure wish we could come to the 
reunion. Maybe next time." Joel Connolly writes: 
"I would like to see you at the 65th Reunion, but 
with Virginia in the nursing home, I don’t feel that I 
should leave. However, If future reunions are held 
I hope to be able to attend one or more." ... 
Alfred Nlbacker comments: "Thanks for asking 
me. All good wishes to all." ... Allan Pettee: "It 
hurts again to say 'no,' and that is after much 
head scratching. May you tough ones have a 
grand time.” ... Harmon Keyes: “Sorry, due to 
distance, cannot attend. Best regards to '16 
members." ... Shatswell Ober: "My domestic 
situation does not allow me to attend." 

As to those who did attend our 65th, and we 
expected a good turnout, we will have a photo¬ 
graph in the August/September issue of the 
Review. Keep breathing, keep walking, keep 
writing, keep eating, keep drinking, everything In 
moderation. — Ralph A. Fletcher, Acting Secre¬ 
tary, Groton Rd., West Chelmsford,. MA 01863 
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We are sad to report the death of Al Lunn. 
Through a long period of many months he kept 
his spirits up in spite of his confinement to bed 
and his numerous difficulties and discomforts. He 
was always cheerful, never complaining, when a 
classmate came to call. 

The large attendance at Al's memorial service 
was a real tribute. It was held in the historic 
Church of the Covenant in Boston, where he had 
been treasurer at a time when his competence 
was most welcome. Representing the class were 
Jeannette and Stan Dunning, Elizabeth and Ed 
Payne. Ray Stevens, and Doris (Mrs. William) 
Hunter. Also attending were honorary class 
members Jim Killian, Howard Johnson, and Don 
Severance, as well as officers of the Alumni 
Association. He is survived by his daughter Jean 
of Hyannis. son John of San Carlos, Calif., and 
two grandchildren. 

A well-typed letter from John Holton tells of his 
Sally falling last January and breaking a hip. She 
has improved, but John is having new nursing 
experiences. He apologizes for 14 errors in one 
page. Not bad. John. Best wishes to Sally. 

For those who lack typing help, Ray Brooks is 
to be envied. In an ever-so-neat letter he tells of 
having "good friends who are personable and 
competent who help me." Ray takes it easy in 
Summit, N.J. He will be undergoing a cataract 
operation soon. 

Bob Erb took to the hospital in January for a 
gall bladder operation. In mid-March he had plans 
to get to Florida in April, having canceled Palm 
Desert reservations. 

With only a great-grandson and his parents 
away in Arizona. Christine and Walt Beadle's 
children and grandchildren came to celebrate his 
85th birthday in late February. Then on March 14, 
Charter Day, Christine and Walt joined Philadel¬ 
phians at the Fourth Street Friends (Quaker) 
Meeting House for another interesting anniver- 
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Welcome to the George R. Harrison 
Spectroscopy Laboratory. Lester Wolfe, 

'19, whose article in the May/June issue of 
this magazine (pages A2-A4) revealed his 
interest in physics and optics, was greeted 
by Professor Michael S. Feld, '63, as he 
arrived to inspect the laboratory's refur¬ 
bished quarters at the time of its dedication 
early this spring. (Photo: Russell E. Clark, 
M.l. T. Graphic Arts Service) 


sary celebration, 300 years after King Charles II 
granted William Penn land in America. Walt tells 
us that once again they will spend August in 
Southwest Harbor, Me. 

For years, Al Ferretti had had a great retire¬ 
ment activity — a well-organized program for the 
elderly in the Lynn Area. He tells of added trouble: 
“A general alarm fire in the heart of Lynn 
completely wrecked our headquarters and 
destroyed most of our records." Al keeps well and 
active. 

Consistent with Jack Wood’s philosophy to 
help other colleges get sailing started, M.l.T. 
makes limited sailing time available for North¬ 
eastern University, Boston College, Brandeis. 
Simmons, Wheelock, Wheaton, and the Univer¬ 
sity of New Hampshire. Jack is still interested In 
sailing, but the diesel in his Tarton has given up. 
so a number of his friends are working to get a 
new motor. Should you wish to drop Jack a line, 
he is at 3639 Charles St., San Diego. CA 92106. 

Frank Peacock's wife, Laura, writes that 
Frank's health is good but his poor eyesight has 
limited him. .. . Clarke Morse, '20, writes of the 
death of his brother-in-law, Edmond H. Raymond. 
He retired after 25 years with the Los Angeles 
Harbor Engineers. 

As you view your notices of this year's Techno¬ 
logy Day. visualize 1982 when we will have our 
65th Reunion. We already have campus reserva¬ 
tions. There will be free housing and transpor¬ 
tation. No doubt the program will be similar to this 
year's. So, mark your calendars and plan to 
come. — Secretaries Pro tarn: Raymond S. 
Stevens. 100 Memorial Dr., Cambridge. MA 
02142 and Stanley C. Dunning, 33 Christian Ave. 
(Box 218), Concord, NH 03301 
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Spring has come, and to many of you It means 
release to the great outdoors. At the same time, it 
results in a dearth of news for these columns. 

In his year-end greetings Bill Jones from 
Omaha, Nebr., recalls his M.l.T. days: "Dr. 
Maclaurin and I would often meet at the Boston 
end of Mass. Ave. bridge on our way to school 
along the Charles River Esplanade. .. . That was 


in 1914, just before we pulled stakes and crossed 
the Charles on the Bucentaur. Dr. Maclaurin was 
a brilliant scholar as well as administrator. I’ll 
never forget how he drove home to me simple 
things like the tragic fallacy of failing at the very 
outset to identify a fact as specific rather than 
general and then falling prey to the ignominious 
attempt of trying to apply it as a general truth!! 

“In answer to your question — Can rugged 
individualism and the welfare state make a 
successful marriage? — What an odd couple! 
Two opposites united in wedlock! The idea is 
saturated with unrealistic optimism, for indeed 
even at this initial stage some of their fruits have 
been plagued with misuse, lack of patience and 
compassion, and beset by the danger of failing to 
help people to help themselves. For the good of 
the country, let's keep them separate.” 

A letter from reliable John Abram* of Glendale, 
Calif., includes the following welcome news: 
"Events in our household have moved from minor 
crisis to yet another since your newsy epistle of 
February 28. Things are more stable now, thank 
the good Lord. It was a day of double joy: Edna 
and Brick Dunham, '17, each penned a note from 
their new home in Dedham, Mass. Edna assured 
me that Brick was his same old self, referring 
back to 1916 when we were roomers with 
motherly Mrs. Macintosh on St. Botolph Street. 
What happy memories of a wonderful guy! 

“I'm a victim of degenerative disc disease of the 
lumber-sacral spine. I'm ambulatory on a cane 
and still persist in getting is some licks with pick, 
mattock, and shovel. The osteopathic surgeon 
said it was the result of hard physical labor of 
joints that ‘were just worn out.' ” 

Selma and I enjoyed an afternoon at the 
Compton Gallery at M.l.T. The feature was a 
display of etchings by three M.l.T. alumni. Our 
own Sam Chamberlain's etchings brought back 
fond memories. We had an opportunity to visit 
with Biscuit Chamberlain and relive the past. We 
can be proud of our Sam — his etchings are most 
professional and pleasing to the eye. — Max 
Seltzer. Secretary, 1443 Beacon St., Brookline, 
Mass. 02146: Leonard Levin*. Assistant Secre¬ 
tary, 519 Washington St., Brookline. MA 02146 
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Through the kindness of Harry L. Johnson, '32, I 
have a clipping from the January 28, 1981, issue 
of the Columbus Dispatch reporting the death on 
January 27 of our classmate Robert R. Litehiser 
In reviewing the careers of our M.l.T. classmates I 
am always Impressed by the extent of their activi¬ 
ties, civic as well as professional. Litehiser is no 
exception. His principle occupation was chief 
engineer of test for the Ohio Department of High¬ 
ways from 1930 until his retirement in 1963. He 
served in the 106th Field Artillery In World War I, 
and In World War II as a colonel involved in trans¬ 
portation in the European theatre. Much of his 
civic activities were associated with highways and 
transportation for which he received awards, 
among them a citation as Engineer of the Year by 
the Ohio Society of Professional Engineers. His 
activities were not confined to engineering but 
included the American Legion, the Masonic 
Order, Speech and Hearing Center in Ohio, and 
much more. He is survived by his widow Ruth and 
nephew Dan Meyer of California. — W. O. 
Langille. Secretary, Box 144. Gladstone, NJ 
07934 
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A most delightful letter from Charlotte (Mrs. Ned) 
Cochran*, whose husband was lost to us back in 
1959, to tell us that she still appreciates the class 
news and that Ned "always thought I did a good 
job.” A grand lift of the spirits for this old timer. 
The second Admiral Cochrane racing shell was 
christened recently at which Ned's son and wife 
were present. I need not remind classmates what 
a credit to our class Ned was. He served the 
Institute as head of the Naval Architecture Depart¬ 


ment and as vice-president of M.l.T. At his death 
the Navy named a destroyer for him to honor his 
distinguished service as vice admiral. 

I am indebted to Henry Hills of La Jolla, Calif., 
and Melrose, Mass., his summer residence, for 
information about the death of two of our most 
prominent classmates, Art Marriman and Ed 
McCarthy. Art, a longtime member of the Cleve¬ 
land Heights, Ohio, community and head of two 
manufacturing organizations, leaves a son and 
two daughters. He and his wife Mayhew, who died 
three years ago, were faithful attendants at class 
reunions and widely known and admired by many 
members of the class. Knowing that Ed McCarthy 
had been a faithful and active participant at class 
reunions. Henry had hoped to see his old friend at 
the 60th. When he didn’t show up, Henry endeav¬ 
ored to track him down and learned from his wife 
that Ed died August 2, 1978. Ed had a long and 
successful career as vice-president and sales 
manager of the Gamewell Co., makers of fire 
alarm equipment. Upon his retirement he moved 
to Oelwein, Iowa, to raise hogs. He became a 
prominent citizen of the town and served four 
terms as mayor. He and his wife established a 
trust fund to award scholarships to youths 
residing in Oelwein. He was a director of First 
National Bank of Oelwein and served as its chair¬ 
man of the board. He leaves his wife Marian and a 
son. 

The passing of two more of our prominent 
classmates must be regretfully reported. Georg* 
Morgan of Beaumont, Tex., died on October 20, 
1980. A leading citizen of the area, he was owner 
and chairman of the board of Texas Metal Works, 
a noted grower of rice, camellias, and azaleas, 
and a stalwart supporter of his class and the 
Institute. He was awarded the Bronze Beaver. He 
and his wife, Lilian, who died not long ago, were 
popular attendants at class reunions and other 
alumni functions. He leaves a son and a daughter. 

A note from the daughter of Herb Fairbanks of 
St. George, Maine, gives sad news of his death on 
December 18, 1980. He leaves his widow who is 
living in Rockland, Maine. — Harold Bugbee, 
Secretary, 21 Everell Rd., Winchester, MA 01890 
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Helen SL Laurent made a substantial gift to M.l.T. 
in memory of our longtime class president 
Raymond A. SL Laurent. The gift, of course, was 
included in the 60th Reunion class gift.... Late in 
February Rod Eskew of Sanibel, Fla., made a 
brief call on the Josh Croebys in Sarasota. Josh 
tells me Rod uses a cane in getting around but is 
in generally good health. ... A letter forwarded to 
me by our reunion chairman Don Mora* advised 
that Dick McKay would not be able to attend the 
reunion because he was in a nursing home, 
recovering from surgery. We hope that by the 
time these notes are published Dick will be In 
good shape again. 

A long welcome letter from Bill Sherry shows 
he is in hearty accord with President Reagan 
about getting government off our backs. A reprint 
from the November 1980 Reader's Digest entitled, 
“Our Energy Policy: A Decade of Disaster," which 
he sent me, will give you the horrors. To quote In 
part from his letter, Bill says, “Last evening I saw 
on TV some local veterans of the Viet Nam battles 
tell of their treatment out of Washington. Some of 
us recovering from our experience out of 
Washington in President Carter's “moral equiva¬ 
lent of war” also could relate some unbelievable 
tales, and it Isn't over yet. Because of the Federal 
Government trying to take over the oil and gas 
business, It ceases to be the stimulating business 
it was prior to the Truman administration. I have 
spent too much time in the past 30 years getting 
government off our backs. This has deadened 
enthusiasm in some of us old timers — known as 
intrepid wildcatters. We aren’t through yet with 
the battle with political appointees in the Depart¬ 
ment of Energy — well related, well educated but 
terribly dumb." Bill goes on to tell how as far back 
as 1925 his company was drilling the deepest test 
holes in Oklahoma and Kansas: 5,488 feet, then 
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6,570 feet, and finally In 1941 to an unheard of 
depth of 13,742 feet. Unfortunately, Bill had to tell 
his wife that the last two wells were dry. Still, says 
Bill, “It was fun to pioneer in this way." 

Phil Coffin called from Naples. Fla., to say 
he was doing fine and that he and Edna were 
planning to come to the reunion. Phil had had a 
recent letter from Laurence Buckner, telling him 
he had made a good recovery from the hospital 
last year but had a bad back and couldn't make it 
to the reunion. 

Last month I reported getting a note from 
Georgia (Mrs. Goodman) Moftelson. In acknow¬ 
ledging the note, I suggested that a letter covering 
the highlights of Goodman's career would be 
welcome. I was delighted to get a reply from which 
I will quote in part. “As you may recall, jobs were 
scarce in 1921, so I did a lot of traveling trying to 
locate one. Seattle. San Francisco. Los Angeles, 
and Denver were on my itinerary. In each case 
when I did find work, the company soon folded in 
the post-World War I recession. Finally I wound 
up in Chicago where our classmate Ed Wylde was 
leaving his job at the Wilson Laboratories as a 
chemical engineer working on a new solvent 
extraction process. I was hired to take over his 
work. After completing my first assignment, I 
started on the development of a process for the 
manufacture of high test pepsin from a crude 
digest of stomach linings. This process was 
carried through to full scale production. 

“Shortly after this, liver extract in the treatment 
of pernicious anemia became an important 
pharmaceutical. The Wilson Labs as a division of 
Wilson and Co. meat packers was in a favorable 
position to exploit such a product. Soon we were 
processing tons of liver each week to produce an 
extract to be taken orally. Later we produced a 
refined product to be administered by injection. 
In 1929 in recognition of progress made, I was 
made plant superintendent in charge of produc¬ 
tion. 

“Over the years the Wilson Laboratories took 
an active role in many other landmark develop¬ 
ments in production of pharmaceuticals from 
animal glands and bile acids. In 1962 after 40 
years with Wilson came retirement at age 65." 

The Mottelsons travel a lot visiting children and 
grandchildren In this country and Europe. They 
are involved in community affairs and “life is full 
and exciting.” 

It is my sad duty to record the deaths of two 
classmates: Lawrence I. Harris of New South 
Wales, Australia, on July 24, 1978, and Donald J. 
Swift of Lynbrook, N.Y., on March 13, 1981. The 
sympathy of the class is extended to their 
families. — Sumner Hayward, Secretary, 224 
Richards Rd.. Ridgewood, NJ 07450; Joslah D. 
Crosby, Assistant Secretary, 3310 Sheffield 
Circle, Sarasota, FL 33579; Samuel E. Lunden. 
Assistant Secretary, 1149 S. Broadway, Suite 
B800, Los Angeles, CA 90015, (215)746-7550 
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The local thrill of our Florida vacation was to 
attend the M.l.T. meeting at Lighthouse Cove in 
Pompano Beach. The dinner and program by the 
Chorallaries of M.l.T. this January was attended 
by less than 30 alumni, but was attractively per¬ 
formed by good voices and arrangements of 
pleasant harmony. 

Don Carpenter sends spring greetings from 
Mendenhall and mentions the great help our class 
has given M.l.T. in the gift of endowed professor¬ 
ships directed toward excellence in teaching and 
geared to hedge inflation. You will all remember 
Professor Wulff and then Dr. Paul Gray, Professor 
Roy Lamson, and Professor Arthur Mattuck. We 
also originated the career development concept 
to assist young instructors through their first few 
years. This brings to mind the names of 
MacVicar, Ferreira and Flowers, and there are 
others. Don feels that the ripple effect of the gifts 
has also been Important as evidenced by the 
receipt of a $500,000 grant to establish the recent 
Atlantic Richfield Career Development Professor¬ 
ship in Energy Studies. 

July 1981 


Paul S. O’Brien of Baton Rouge. La., has been 
appointed chairman of Governor Treen's commit¬ 
tee in the state of Louisiana on alcoholism and 
drug abuse. He is also president of Alcohol 
Affairs which publishes a journal and booklet 
entitled, I Walk No More In Darkness. . . . William 
L Hyland has completed 55 years with Fay 
Spofford and Thorndyke, One Beacon Street, 
Boston, and has been cited for outstanding engi¬ 
neering developments. 

Our assistant secretary, Oscar Horovltz. has 
received special acclaim in the January issue of 
Palm Airings, Pompano Beach, Fla. His latest 
honor as the “grand old man" of American 
amateur moviemaking is honorary life president 
from the prestigious Society of Amateur Cinema¬ 
tographers. The article states that he has won 
enough honors and awards for three lifetimes 
with over 100 international awards for his travel¬ 
ogues in 60 countries and for his well-conceived 
documentaries. Oscar has also received the 
Bronze Beaver from the M.l.T. Alumni Associa¬ 
tion. Other films which brought him national and 
international recognition Include works for Red 
Feather, the Israel Institute of Technology and 
Hadassah. He was also the first amateur to earn 
the coveted “five-star" ranking of the Photo¬ 
graphic Society of America. Oscar and Mary 
continue film showings and lectures for enthu¬ 
siastic audiences throughout the eastern United 
States. We were happy to have visited with them 
at Paul Gray's inauguration last fall. Mary and 
Oscar live five months of the year in Newton and 
seven months in Pompano Beach. 

We were happy to talk to Frank Kurtz in Delray 
Beach, Fla., who told about his continued tennis 
and bridge activities. Madeline and Parke Appel 
were to visit them in April. They had enjoyed the 
large M.l.T. meeting at Cyprus Gardens. They 
expect to attend the next M.l.T. meeting at Palm 
Beach to see other class members including Saul 
Coppetlman, Bob Hallock, Milt Manshel. Frank 
Rickers. Ted Rlegel, and Roland L. Smith. 

Frank also told of our loss of Harold Stanley 
last March. Abbott Johnson writes from Phoenix. 
Janet (Mrs. Wilfrid M.) Thomson told him that 
"Tommy" died in Glendale last November, Her 
address is 3909 San Augustine, Glendale, CA 
19206. We all remember his happy, friendly, and 
courteous words for us all. 

Our sympathy goes to the family of Sam 
Vadner of Bryn Mawr, Pa. Sam was a great tennis 
player at Reunions and a most enjoyable 
companion. For many years he had operated 
Vadners Container Co. in Philadelphia until it 
became part of the International Container Corp. 
He designed the Vadner Tennis Umpire Chair 
used at matches nationwide. 

Here’s hoping you are all on the courts and 
links this summer while waiting for your turn to 
ride into space on the Columbia. Your secretary 
will be waiting for news. — Whitworth Fergueon. 
Secretary, 333 Ellicott St„ Buffalo, NY 14203; 



Oscar Horovltz, Assistant Secretary, 3001 S. 
Course Dr., Pompano Beach, FL 33060 
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As a consequence of studying the class roll to 
establish a voting list for revising our constitution, 
your secretary-treasurer was able to separate 
women class members from widows and hence 
has a substantial file of widows. However, the 
addresses on file are. in general, the last 
addresses of the husbands. Persons who have 
moved since then and wish to receive reunion or 
other notices should update their addresses. 

Cecil H. Green, a founder and former director 
of Texas Instruments, Inc., has been made a 
member of an advisory council to its board of 
directors. The council's purpose is to help the 
company deal with the impact of inflation, techno¬ 
logical innovation, and other national issues, and 
to help improve productivity. 

Edwin M. Barnes died March 23, 1981, in 
Stuart, Fla. He graduated in engineering adminis¬ 
tration with our class. Through the 1920s and 
1930s he had management or management 
consultant positions with several firms or served 
as a valuation engineer for public utilities. Then 
for five years he served as chief industrial engi¬ 
neer for United States Steel Co. in Pittsburgh. He 
was also assistant supervisor of Costs and Statis¬ 
tics. In 1946 he returned to consulting as a partner 
in Edwards and Barnes in Pittsburgh, and from 
1957 to his retirement in 1966, he had his own 
consulting firm there. Edwin M. Barnes Asso¬ 
ciates. 

George E. Barnet died November 17, 1979. He 
graduated in civil engineering. He began his 
career at the University of Florida rising to the 
rank of associate professor. From 1933 to 1955 
he was professor and head of the Department of 
Civil Engineering and Engineering Mechanics at 
Case Institute of Technology, then professor of 
hydraulics and sanitary engineering there until 
1963 when he retired as professor emeritus. 
Concurrently or between his associations with the 
University of Florida and Case, he was associated 
with a number of engineering firms or served as 
consultant on various water-supply and sewage 
projects in this country and abroad. However, in 
1963 he became professor of environmental engi¬ 
neering at the University of North Carolina from 
which he retired as professor emeritus in 1970, 
though he continued as consultant to the inter¬ 
national program in sanitary engineering there. 
During the entire period in North Carolina, he 
served as consultant to various industries and 
foreign agencies relating to water-supply studies. 

Brigadier General Willis R. Slaughter died 
January 2, 1981. He graduated from West Point, 
took graduate courses in civil engineering at the 
Institute, and affiliated with our class. He served 
in the Army during World War I, and after 


Oscar Horovitz, assistant secretary for the 
Class of '22, has been named honorary life 
president of the Society of Amateur 
Cinematographers. He and his wife Mary 
show films and give lectures for enthusi¬ 
astic audiences throughout the eastern 
United States. 
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tinishing his studies, he joined the Army 
Ordnance Corps. As a colonel, he served in the 
office of the chief of ordnance. Washington, D.C., 
and later was commanding officer at the Odgen 
(Utah) Arsenal. He was a member, board of direc¬ 
tors. Ordnance Center of Technology. Aberdeen 
Proving Grounds. Md. After retirement he 
became vice-president. Maxson Electronics 
Corp.; member, board of directors. Red Cross of 
Hartford County; and member. Army-Navy Club 
of Washington D.C. — Richard H. Frailer, 
Secretary-Treasurer, 7 Summit Ave., Winchester, 
MA 01890 


24 

Energized by this beautiful spring day and the just 
completed TV Red Sox win — 5 to 4 over the 
White Sox on an 8th inning 2-out Jim Pierce 
grand slam — your secretary activated his elec¬ 
tric word machine. A letter from class president 
Phil Blanchard, in Florida, notes that he headed 
for New Haven, Conn., on March 15. He saw 
Allora and Clint Conway several times and 
attended a luncheon for Hugh Darden regarding 
the new Maclaurin Fund superseding the William 
Barton Rogers Fund. 

Edward M. Sohn passed away in Williamson, 
W.Virg., on December 6. 1980. He gained his S.B. 
in engineering administration after attending 
West Virginia University. He joined American Can 
in New York City, then began his own foreign 
leather importing business, forced out by World 
War II. Ed later established a men's clothing store 
in Williamson, finally retiring as an accountant. He 
was a member of the First Presbyterian Church, 
Rotary, and several lodges. 

Ed Jagger has recently surfaced In Forest, 
Miss. We had not heard from him for some time, 
but it appears that since planting his roots (from 
Massachusetts) in Alabama after graduation, he 
decided to finally blossom in Mississippi. His note 
reads. "I donate my copy of the Technology 
Review to Forest Public Library each month, and 
they are delighted to have it.” 

Marshall Waterman goes along with the 
national administration on cutting back, by 
sending a 2* x 5’ piece of paper on his activities: 
“Fall-spring: yard man at home In Chatham, N.J. 
Summer at Madison, Conn., and in a small 
sailboat." 

Excerpt from a note by Jerome P. Schooler, 
'59, in London: “My sister and I should like to 
thank members of '24 for their very kind senti¬ 
ments when Mum (Freda) and Dad (Nat) passed 
on this past year." This was accompanied by a 
singular 6" x 8" folded card portraying in color, 
"The Snowflake and the Rose." drawn by Freda. 
The verse inside read: "We could think of no 
better way of thanking you for your kind and most 
welcome expression of sympathy than to send 
you this reproduction of a quite enchanting little 
drawing of Mother's, which we came across when 
sorting out her things." 

Dave Kanter writes that he is completely retired 
but has authored two unusual Hebrew primers. 
He is happy at the success of his two sons and 
daughter, all college grads, and particularly 
proud of a grandson, whose graduation from 

M. l.T. he attended in June. 

The Alumni Association reports that Norman 
Page died on March 16, 1981. His last known 
address was South Berwick. Maine, but several 
years ago. he was listed in Melrose. Mass. Your 
secretary contacted Gordon Joyce in Melrose, but 
he knew nothing about Norm except that he 
earned his degree in civil engineering. 

Andrew P. Kellogg passed on in Schenectady, 

N. Y., March 25, 1981. He earned his S.B. in 
general engineering and had retired as a 
management consultant, at one time having been 
with General Electric and a daily newspaper. 
Andy was very active at the Institute, especially in 
the publicity field. He was involved in Masque. 
Beaver, Chefren, E.E. Society, M.I.T.A.A., and 
committees. During World War II, he was a lieu¬ 
tenant commander in the U.S. Naval Reserve and 
a member of clubs In New York City, Boston, and 
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Schenectady. — Russel W. Ambsch. Secretary, 
216 St. Paul St.. Brookline, MA 02146; Herbert R. 
Stewart. Co-secretary, 8 Pilgrim Rd., Waban, MA 
02168 
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A most welcome letter has been received from 
Finley Laverty in Pasadena. Calif. He and Mary 
had planned to visit Ruth and Cushing Foes at 
their farm home in Putney, VL, last spring and all 
four would move on to Cambridge for the reunion. 
Unfortunately their plans had to be changed, and 
they couldn't come East until August. At that time 
they were able to make a 1,200-mile tour of New 
York State and New England, visiting the Fosses 
and their son in Glastonbury, Conn. Finley has 
now started his second retirement by closing his 
consulting engineering office last December. He 
and Mary now spend a good deal of their time at 
their home in the mountains overlooking the 
Antelope Valley (Edwards Air Force Base, etc.) 
and hope to have more time for travel. 

Franklin Flicker writes from Naples, Fla. In 
February he attended the M.l.T. Florida Festival 
at the Cypress Gardens, where Dr. Gray was the 
honored guest and speaker. Professors 
Rasmussen and Sizer appeared on the program, 
also. Other '25ers at the festival were Charles 
Allen and Jack Dunbar with his wife. Franklin 
keeps In good condition with three rounds of golf 
each week plus bike riding. 

Just as these notes were in preparation a 
welcome letter arrived from Gilbert Delugach 
who resides in Memphis. Tenn. He writes as 
follows: "Gertrude and I have just returned from a 
couple of months in Coronado Shores across the 
bay from San Diego. We enjoyed the mild climate 
and other interesting sights in southern Califor¬ 
nia. We got In some golf and bridge. We're both 
enjoying very good health now, although I did 
have a little seige with my heart last spring while 
visiting our children in New York. Spent three 
weeks in the White Plains hospital. I still serve on 
the Educational Council here and helped enter¬ 
tain the admissions representative from M.l.T. last 
fall. We haven’t sent too many students from here 
lately. The distance and our economic stituatlon 
probably has an effect." 

It is with sorrow that the passing of two class¬ 
mates must be reported. Mrs. Edith (Chartkoff) 
Meyer died on February 26, 1981, and Parker C. 
Read of Lexington, Mass., died on January 7, 
1981. — F. Leroy (Doc) Foster, Secretary, 434 Old 
Comers Rd., P.O. Box 331, North Chatham, MA 
02650 
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By the time these notes are published, our 55th 
Reunion will be past end we will be optimistically 
looking ahead to the next. 

Bob Sherwood is now spending more time In 
Beaumont. Tex., than Puerto Rico. He hopes to 
attend the 55th. ... Bob Ellis, who attended the 
50th with his wife, expects to be at the 55th also. 
Recently Bob stopped off at M.l.T. for a brief visit 
just missing Jim Killian but was told by his secre¬ 
tary that Jim would be at the 55th. 

A note from Juan Chaudrac tells us that he is 
"still singing first tenor in the choir of St. John in 
the Wilderness at Flat Rock, N.C. ... Another 
from Karl French: “Finally decided to retire 
completely. Am now concentrating on good 
health, good food, good wine, and happiness.”... 
Clint Calphln is looking forward to the 55th 
having just retired as chairman of the board of the 

L. E. Wooten and Co., Consulting Engineers, 
although he will continue his association as a part- 
time consultant. Recently he was presented the 
Distinguished Service Award for his professional 
activities by the North Carolina Electrical Institute. 

Delayed notices have been received of the 
deaths on November 25, 1980, of Andrew R. 
Brugnoni, and on December 29, 1980, of William 

M. Davidson. In a recent issue of the Review, the 
passing of Stuart W. John was recorded. We 
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heard later from Dorothy, his widow, concerning 
his recent activities. He had been vice-president 
and director of Commonwealth Services of New 
York at the time of retiring to Florida to photo¬ 
graph the wading birds in the Everglades. A 
number of their pictures were exhibited in the 
nature salons of the Photographic Society of 
America. Stuart also became a member of the 
American Society of Variable Star observers and 
enjoyed making observations of such stars and 
occupations in their program. He was deeply 
Involved In the study of the new developments in 
astronomy at the time of his death. — William 
Meehan, Secretary, 191 Dorset Rd., Waban, MA 
02168 
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You should have received a letter from Raymond 
F. (Ray) Hibbert. our 55th class reunion chair¬ 
man, stating the plans for our reunion at 
Cambridge and Wlanno In June 1982. Please 
return the postcard indicating your intentions 
about coming to see M.l.T. and your classmates. 
Your reply Is not a firm commitment, but the 
committee needs approximate data. Many with 
whom I have talked were sorry to miss our 50th 
for some reason or other and will make a 
renewed effort to come next year. M.l.T. is an 
inspiring and thriving institution, and just to have 
a glmpse in the research labs will open your eyes 
to the diversity of the frontiers of science and 
technology that are reached here. 

Our gathering at Wianno is a unique opportu¬ 
nity to talk over with one another our lifetime 
experiences. Having all started off together in 
1927, subjected to similar educational Input, we 
have lived through and participated in the tremen¬ 
dous developments and changes that have taken 
place in two generations. The more one talks with 
classmates, the more one realizes the wide diver¬ 
sity of endeavors undertaken and appreciates the 
indelible marks of achievements, each in their 
own chosen field, to advance the state of the art 
and contribute to our welfare and happiness. 

Again referring to our class’s contribution to 
the aeronautical era — from Lucky Lindy to Lunar 
Landing — I visited with Charles H. (Charley) 
Hurkamp and wife Alice at Sea Pines Plantation, 
Hilton Head Island. S.C. Charley has spent his 
entire career In design engineering for a number 
of aircraft companies: Curtis Wright, Fairchild, 
Republic, McDonnell (chief helicopter engineer), 
and Lockheed Georgia Co. in Marietta. He retired 
in 1971. He is associate fellow of the Institute of 
Aeronautical Sciences. They hope to come to our 
55th. 

Another happy couple on Hilton Head Is 
Edward H. (Ed) Welle, Jr. and wife Mary living In 
Palmetto Dunes Plantation. Ed worked for Johns- 
Manville in New Jersey and New York until he 
retired in 1970. He held the position of chief engi¬ 
neer In the Transportation Department and 
became an authority on acoustical Insulation for 
aircraft. He became vice-president of J-M Sales 
Corp. and participated in the tremendous expan¬ 
sion of the sales of this large company. Mary, an 
accomplished artist, now continues professionally 
painting portraits in pastels, oils, and water 
colors. Ed keeps fit walking two miles dally and 
plays golf occasionally on a nearby course. Both 
have survived serious operations in the past — Ed 
a slipped disc requiring a spinal operation and 
Mary open heart surgery — and have recovered 
with no III effects. They hope to come to our 55th. 

Francis J. Gusclo, now living in Tucker, Ga., 
graduated In civil engineering and has followed 
this profession all his active years. He worked 
for the New York Port Authority in 1931 and had 
the tough assignment of superintendent of 
construction for the George Washington Bridge 
and the Holland Tunnels. He was with the National 
Park Service for nine years. He worked on 
controlling the flood waters of the Mississippi at 
Vicksburg. He was In the regional office of the 
South Atlantic Division (in Atlanta) of the Corps of 
Engineers for 25 years. Before retirement In 1970 
he was chief of the Master Planning Branch. He 
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recently recovered from an aneurism operation to 
splice new artery tubes going to both of his legs. 

Winfred A. Wlthem, now living in Cayocos, 
Calif., writes that he also had the same operation 
with dacron by-pass pipeline providing new legs 
and a new life. He has finally completed a five- 
year court struggle on a joint venture dissolution. 

We have to report a belated death notice of 
Harold W. Ackerley of South Portland, Maine, on 
December 15, 1980. Our records only indicate 
that he was a design engineer with the Portland 
Co. — Joseph C. Burley, Secretary Pro tern, 
5 Hutchinson St., Milton, MA 02187 
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Our congratulations to Bill Hurst on the publica¬ 
tion of his book. Advances In Petroleum Engi¬ 
neering (PennWell Publishing Co., Tulsa, Okla.)! 
Bill is a widely recognized petroleum reservoir 
engineer, and his book represents over a half 
century of work and thought in this difficult engi¬ 
neering field. As he himself has implied, the book 
with its mathematics might well appear formi¬ 
dable to the untutored. However, the many 
graphical illustrations make the subject much 
more understandable to those less mathemati¬ 
cally inclined. Bill believes that a good modern 
department of petroleum engineering is needed 
and has been hopeful that one might be esta¬ 
blished at M.l.T. 

We have a very interesting letter from Bob 
Harris' wife. Helen. She writes: "Last February 
(1980) Bob donated his collection of personal and 
scientific books plus years of bound journals 
(over 800) to the Meharry College of Medicine in 
Nashville, Tenn. Meharry is the oldest Black 
college in the U.S.A., having been founded by a 
military surgeon at the end of the Civil War. Sixty 
percent of the graduates return to poor Southern 
areas to practice. One of Bob's doctorate 
students, Salil Das. teaches there in the Depart¬ 
ment of Biochemistry. Under Salil's guidance, two 
beautiful young women passed all of the require¬ 
ments for Ph.D.s and became known as 
Professor Harris' "grandstudents," the first to 
attain such a degree in that department. To 
celebrate this and to attend a congressional- 
sponsored nutrition conference, we were invited 
to Meharry for a week in May, and our visit proved 
to be one of the most rewarding experiences of 
our lives. Meharry has a beautiful new library but 
many empty shelves. Bob's books were treated 
like a national treasure, and they want much more 
about him personally. Students and staff were 
already cognizant of INCAP (Institutions of Nutri¬ 
tion In Central America and Panama) and much of 
his other work which is helpful in their areas of 
practice. Such beautiful, endearing people, 
Including the students, greeted us with a warmth 
which, In Itself, was a fitting reward to Bob for his 
productive years in the field of nutrition." 

Dodie and Ed Walton wrote briefly upon 
completion of their six weeks' stay in Hawaii 
where they had good visits with Paul Johnson and 
Don Hall. They promise to send a more detailed 
report on their trip later. ... We were pleased to 
hear from Janet and George Hubbard. Since they 
voiced no complaint, we presume and hope they 
are both In good health. . . . We are very sorry to 
learn that Al Daytz's wife. Dorothy, died of cancer 
on March 30, 1981. They attended many '28 class 
functions together. 

With deep regret we must report the deaths of 
two classmates. Nathaniel Harbits died on 
October 8, 1980. Nathaniel studied in Course XV, 
business and engineering administration. He then 
attended Harvard Law School and Boston Univer¬ 
sity Law School and received an L.L.B. degree. 
Through most of his business life he operated his 
own general insurance office. He was prominent 
In civic and professional groups in Pittsfield. 
Mass. His various posts have included: president 
each of Temple Anshe Amunim, the Jewish 
Community Council, the Jewish Community 
Center, and the Pittsfield Independent Insurance 
Agents and Brokers Group. 

Brigadier General Benjamin S. Kelsey died on 


March 30. 1981. Ben graduated in Course II, 
mechanical engineering, and later received his 
S.M. degree in Course XVI, aeronautical engi¬ 
neering. During World War II he performed highly 
valuable services for the U.S. Air Force both here 
and in England. He returned home a colonel in 
1945 and was promoted to brigadier general in 
1952. He retired as deputy director of RSD for the 
U.S. Air Force In 1955 and has since operated his 
1.500-acre cattle farm in Stevensburg, Vir. Ben, a 
noted test pilot and aeronautical engineer, loved 
flying and aircraft of every kind. Those of you who 
attended our 50th Reunion may remember how 
he launched a toy airplane over the heads of 
assembled alumni at the Technology Day 
luncheon. To the families of these classmates we 
extend our heartfelt sympathy. — Walter J. 
Smith. Secretary, 37 Dix St., Winchester, MA 
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Ruse Clark and his wife Dot from Dallas, Tex., 
send greetings to all classmates. They are looking 
forward to our 55th Reunion. . . . Dexter T. 
Osgood of Malverne, N.Y., writes, "We have been 
traveling again. In November, we spent two weeks 
at our favorite spot. Little Dix Bay. Thankfully, we 
had no accident this time. In early February we 
spent a few days in California visiting some of my 
wife Pauline's relatives and returned home via the 
Panama Canal and the Caribbean aboard the 
Love Boat. We also took a week's cruise on the 
Sea Cloud, a tall ship, visiting several islands 
north and south of Martinique. It was a grand 
experience. We are now getting ready for a motor 
trip to Florida, where we expect to see friends and 
relatives. We also have plans for a British Isles 
Cruise, sponsored by the M.l.T. Quarter Century 
Club." 

A brief note from Charles W. Sampson of 
Rochester, N.Y., states that he is retired and 
enjoying himself. ... Jarvas M. Hazard of 
Bellerose, N.Y., writes, "I am still working as an 
electronic inspector In quality control of small 
components. On my 75th birthday a surprise 
party with gifts, a cake, and dozens of cards was 
arranged by my co-workers." ... Larry Moses of 
Sarasota, Fla., writes, “Sorry to say that Kay and I 
will not be able to join you for the M.l.T. Florida 
Festival at Cypress Gardens. I am helping my 
daughter Kathy and husband John build their first 
home In Chapel Hill, N.C., where we spent Christ¬ 
mas. Hope to visit them again in July after they 
have moved in. Later, we hope to drive to New 
York State to visit our son Bill, his wife, and our 3- 
year-old grandson Danny. We do not have defi¬ 
nite plans for our forthcoming 49th wedding anni¬ 
versary In the fall.” 

Arthur Bearse, who lives In the best of two 
worlds. New England and Florida, says, "Florida 
was hit badly with a cold spell. Everything is 
brown, like late fall back home. With the recent 
warmer weather, the buds have reappeared on 
the fruit trees, and there's sign of growth on the 
bushes. These have to be cut back to revitalize 
the plants. I like the verse on your new birthday 
card — ‘Look well, therefore, to this day' — at 75 
one must get all one can out of life. Perhaps 
we will see each other in June at Technology 
Day." 

Earle Erickson of Burlingame. Calif., writes, 
“The big event for us this year is the impending 
birth of two great-grandchildren." . .. Bill Bowie 
of Olmsteadvllle, N.Y., current president of our 
class, writes, "Sally and I are both fine and have 
enjoyed the winter here where it has been a little 
colder than your area. We have no plans to visit 
Florida this year, so we will have to pass up the 
M.l.T. Festival in Cypress Gardens. Our snow Is 
all melted except for a little in shady areas, and 
we hope for an early spring. We look forward to 
seeing you and others in September when it may 
be worth while to get a committee meeting." ... 
Adolph J. Dietsch of Sonoma, Calif., writes. "I am 
reluctant to consider myself a full-fledged 
member of Class of 1929, as I was a special 
student enrolled for specific courses of studies in 
engineering. Professor Hudson, who became my 


mentor, put me in Class of 1929. Since I lived in 
Dedham at the time, I had little time and oppor¬ 
tunity to go for school activities, though I did go 
out for 'sqush' and was soundly beaten in the first 
tournament. As you can see. I hardly know 
anyone from the Class of 1929, and I dare say that 
no one from the class knows me. But I do appre¬ 
ciate getting your birthday greetings and hope 
they will continue for many years." 

I regret to announce the death of the following 
members of our class: Edwin G. Osborne of 
Atherton, Calif., on October 8, 1980; Walter H. 
Winchell of Garden City, N.Y., on November 6. 
1980; and John (Jim) Fahey of Boxford. Mass., 
and Boynton Beach, Fla., on April 14, 1981. Jim 
Fahey was very active in our class activities for 
many years, being the general chairman of our 
recent 50th Reunion and currently serving as 
class agent. Shortly after graduation, Jim went to 
work for the Virginia Electric and Power Co. of 
Norfolk, Va. He spent the next 20 years in Virginia 
with various utility companies, except for one year 
in the war production board and three years In the 
army as captain during World War II. He spent two 
of three years in Europe working on public utility 
problems for the army. In 1951, he went to 
Haverhill, Mass., as vice-president and general 
manager of Haverhill Gas Co., and in 1973 
became president and director until his retire¬ 
ment in 1979. He also was a member of the board 
of investment and vice-president of Family 
Mutual Savings Bank of Haverhill, Mass. He 
leaves a sister in Virginia and wife Ruth (Wetsell) 
better known as "Teddie." — Karnig S. Dinjlan. 
Secretary, P.O. Box 83. Arlington, MA 02174 
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Upon our return from Europe in March, we found 
a considerable amount of mail had accumulated, 
including a bountiful harvest of material for the 
class notes — so much in fact that some will have 
to be reported next month. H you have recently 
sent In an Information form and are not men¬ 
tioned below, please be patient. 

Paul Wang has retired, and he and his wife are 
living in Vista, Calif. He reports that they met with 
Sally and Ching Yang in Los Angeles both before 
and after the Yangs attended the 50th Reunion at 
Chatham Bars and Cambridge. Ching, adjunct 
professor of management at Chiao Tong Univer¬ 
sity in Shanghai, was the featured speaker at our 
class dinner on June 4, 1980. Paul expressed his 
regret at being unable to attend the reunion. ... 
Max Whelldon also expressed regret for having 
missed the reunion, although his regret was 
tempered by the fact that he was participating in 
the Tall Ships celebration in Boston at the time. 
Max reports. "It was my good fortune to crew 
aboard the 142-foot Sherman Zv/icker as its 
navigator. The water parade extravaganza I will 
never forget, as well as the many acquaintances 
made during the next several days at the truly 
international settlement at dockside within the 
Boston Army Base." Max retired from Norton Co. 
in 1973 but has continued to do consulting work 
for Norton. The Wheildons spend summers on 
Sawyers Island in Boothbay, Me., and winters in 
Framingham, Mass. Organizations in which he is 
active include the Southboro Rod and Gun Club. 
U.S. Power Squadron, American Institute of 
Aeronautics and Astronautics, and the Boothbay 
region Fish and Game Club. . . . The Reverend 
Vincent Thormln, one of our several ministers, 
has been active with the United Church of Canada 
for some years, most recently in Calgary, Alberta. 
He retired in June 1980 after some four years as 
minister of visitation for the Scarboro United 
Church in Calgary. In recent years the Thormins 
have done considerable traveling, taking slide 
pictures that they then show to church and senior 
citizen groups. . . . Joe Harrington comments that 
he missed the 50th Reunion because of a gall 
bladder from which he has now fully recovered. 
Joe says he was most grateful to all the class¬ 
mates who called or wrote in June to inquire and 
express their good wishes for his recovery. "They 
were effective wishes!" 
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We have notices of the deaths of four class¬ 
mates: Emmanuel (Manny) Blrnbaum and 

Raymond Bowley, both on November 27, 1980; 
Gustav Klumpp on December 21. I960; and 
Dom Hilary Martin on January 3. 1981. According 
to the information I have at hand, Manny 
Birnbaum died in Johannesburg, South Africa, on 
his way to visit his son Robert, a doctor with the 
Lesotho Flying Doctor Service. Manny was born in 
Brooklyn, but grew up in the Boston area where 
he went to the Boston English High School before 
entering M.l.T. Shortly after graduating from 

M. l.T. as a chemical engineer, he became asso¬ 
ciated with Hart Products Co., manufacturers of 
surface active agents and detergents. He made 
important contributions to the development of 
modern detergents and in due course became 
general manager of Hart Products Co. of Canada 
in Guelph, Ontario, which was sold to Unilever 
about 20 years ago. Manny continued his asso¬ 
ciation with the company for a number of years 
after its acquisition by Unilever, first as president 
of Hart of Canada and later as a consultant. 
Manny's list of public service accomplishments is 
long and impressive. His board memberships 
include: University of Western Ontario, University 
of Guelph (chairman), St. Joseph's Hospital in 
Guelph, and the Guelph, the Ontario, and the 
Canadian Welfare Councils. In recognition of his 
services he received the Queen's Coronation 
Medal for community service, the Guelph citizen 
of the year award, and was named a fellow of the 
University of Guelph. In addition to son Robert, 
the Birnbaums have two other sons, Peter and 
John. In recent years Manny and Madalyn have 
spent considerable time at their home on 
Longboat Key, Fla. 

Ray Bowley was born in New Brunswick, 
Canada, and took Course Vl-A at M.l.T. He retired 
as chief engineer of Westinghouse Broadcasting 
Corp. and in recent years had lived in Rochester, 

N. H. However, at the time of his death he appa¬ 
rently was living with a son, Ralph, of Fairfield. 
Conn. He is also survived by two other sons, Ray. 
Jr. and Richard, a daughter, Mrs. H. William 
Knab, and 11 grandchildren. . . . The news of 
Gustav Klumpp’s death came from his wife 
Louise via Joe Harrington, who apparently knew 
him quite well at M.l.T. Gus was born and raised 
in Stuttgart. Germany, where his father was a 
cabinet maker. Joe recalls having visited Gus in 
Germany in the summer of 1929. They took a 
bicycle tour together of the Black Forest, Frank¬ 
furt, and a part of Switzerland. They happened to 
be in Friedrickshafen on the day that the Graf 
Zeppelin returned from its triumphal trip around 
the world — a day Joe says he will never forget. 
Gus had apparently been in failing health for a 
number of years, suffering from hardening of the 
brain arteries and, at the end, an attack of 
pneumonia. Joe included a brief quote from the 
letter he received from Louise Klumpp: "I am 
relieved that he went so quickly. My good compa¬ 
nion of so many years had already been leaving 
me gradually, as his mind left him." ... The 
Reverend Dom Hilary Martin was born in San 
Jose, Calif., and attended the University of Santa 
Clara before transferring to M.l.T. where he 
received a B.S. in Course IV. After traveling in 
Europe and the Middle East he returned to M.l.T. 
in 1933 for graduate work in city planning. After 
receiving his master’s degree, he worked in 
Washington, D C., and Boston for a time, then 
joined the M.l.T. staff. In 1939 he entered the 
Benedictine Novitiate at Fort Augustus. Scotland. 
Upon completing his novitiate. Father Martin 
became associated with the Portsmouth Abbey in 
Rhode Island, where he remained until his death. 
He taught school there until 1978. was a house 
master from 1952 to 1970, and started and super¬ 
vised a farm on the Abbey's land for some 20 
years. — Gordon K. Lister. Secretary. 294B 
Heritage Village. Southbury, CT 06488 
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Although these notes are being written in mid- 
April, our 50th Reunion will be over when you read 
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them in July. Plans for the Reunion really look 
good! Over 200 are planning to attend and 229. at 
last report, will attend the events in Cambridge. 

By phone Jan and Larry Barnard recently 
reported they were on their way south again, and 
we are looking forward to seeing them at Long¬ 
boat Key within the next few weeks. Larry 
reported that Mary and Bob Leadbetter visited 
Europe this past winter and that they (Larry and 
Jan) were at Roslein and Joe Birdsell’s home in 
Malibu. Calif., the past spring. After graduation, 
Joe decided to go on for his Ph.D. in anthropo¬ 
logy at Harvard. 

Speaking of Ph.D.'s, last week during our ham 
radio schedule. Fred Elser reported that he has 
completed all of the requirements for his Ph.D. 
and will be receiving his degree this coming May 
in Honolulu. Unfortunately Fred won't be at the 
reunion but sent his best regards to all from him 
and Mardy. . . . Although we reported Joseph 
Wetmore s death some time ago, I know his class¬ 
mates will be interested in the following informa¬ 
tion sent by Joe's widow. Ethel, to Dick Baltzer. 
She wanted to add a note to a previously returned 
questionnaire: "He was an associate fellow of the 
American Institute of Aeronautics and Astro¬ 
nautics." She goes on to say. “Both of our sons 
chose to study engineering. Warren holds two 
degrees from M.l.T. One (like his father) is in 
aeronautical engineering. Class of '62, and then 
Warren went on to receive an M.B.A. in 1971. 
Jonathan graduated from the University of Vir¬ 
ginia, '78, with a degree in civil engineering and 
acquired his master's from Stanford University, 
'79. Our daughter, Elizabeth, graduated from 
Pratt Institute in 1964, and another daughter, 
Pamela, graduated from Christopher Newport 
College. Newport News, Va., In 1977." Additional 
information regarding Joseph will be included in 
the 50th Reunion book. — Edwin S. Worden, 
Secretary, P.O. Box 1241, Mount Dora, FL 32757; 
John R. Swanton. Assistant Secretary, 27 George 
St., Newton. MA 02158; Ben W. Steverman, Assis¬ 
tant Secretary, 3 Pawtucket Rd., Plymouth, MA 
02360 
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Francia Gowen writes us an interesting note. 
"Trudie and I spent the month of October in 
Arezzo. Italy, visiting friends and helping with the 
grape harvest in their vineyards, while enjoying 
their wine. We expect to entertain several of the 
family over here next summer. We manage to 
keep very busy refurbishing old houses both here 
in Newton and on Cape Cod." ... Charles 
Chapman tells us that he has been retired for 
eight years. He does some consulting. His main 
hobbies are amateur radio and traveling. . . . 
Barbara and John Flatley write that they have 
had a rough winter because many of their family 
have had serious illnesses. They’re thankful that 
their health has been good. John now plans to 
give his full attention to the preparation of our 
50th Reunion. You will be hearing from him in 
many different ways. 

As for myself, I am still heavily engaged in my 
business activities. Formerly, product develop¬ 
ment and sales took most of my time; today, 
coping with inflation and collections are where my 
energies go. This winter Ruth and I spent ten days 
in Bay Biscayne, Fla., and then we took a six-day 
auto trip back home sightseeing through Georgia. 
South Carolina, and Virginia. 

The Alumni Records office brings us the sad 
news that Harold Lane of Brookline, Mass., died 
of a heart attack on June 13, 1980. He had no 
previous history of illness. All for now. — Melvin 
Castleman. Secretary, 163 Beach Bluff Ave., 
Swampscott, MA 01907 
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Fred Murphy and his good wife Anne drove to 
Boca Raton, then phoned me, and we spent an 
hour or so talking about many things. We all drove 
to Delray Beach for dinner at the old Arcade 


Taproom, where we enjoyed an excellent dinner 
(on Fred). The Murphys apparently spend a bit of 
time in Stuart, Fla. They also like to visit Bermuda, 
their favorite spot. Thanks a lot for the visit, Fred 
and Annem L loc ya. 

I visited Edna and Jim Turner in their new 
apartment in Highland Beach, about 15 minutes 
from my place, and Lucy and George Henning 
drove down from Hobe Sound, about 40 miles 
north of Palm Beach. George and Lucy have pur¬ 
chased their home, and the Turners showed me 
and the Hennings their new apartmenL The place 
Is very lovely and spacious, as though an engi¬ 
neer might have had a finger in the planning. We 
thrashed over old times and some new ones, had 
a couple of stimulating drinks, and a lovely, tasty 
luncheon. You may be sure that the secretary was 
well fed. 

We have a fine notice of Morris Cohen having 
been made an honorary member of the American 
Institute of Mining, Metallurgical and Petroleum 
Engineers, the highest honor that AIME can 
bestow. He was recognized for his “original 
research, advancement of knowledge of the phys¬ 
ical and mechanical metallurgy of iron and steel, 
and for his contributions to his profession. Great 
stuff. Morris; you again give us a chance to be 
proud of you as one of ours. ‘.. An award to 
another great chap. Edward R. Atkinson, chemist 
extraordinary. At a recent meeting of the North¬ 
eastern section of the American Chemical 
Society. Ed was awarded the second annual 
Henry A. Hill Memorial Award for outstanding 
contributions. Ed insists that the award was for 
leg work and efforts in the fifties and sixties. I 
suggest that some of that leg work is more recent. 
Anyway, Ed, we are all proud of you. 

We have a fine note from Bill Baur, who reports 
that this year’s Florida M.l.T. Festival was even 
better than last year, and Bill was the only '33 man 
there. I Intended to go, Bill, but I have days when a 
long trip like that would be far too much. The 
Baurs are planning to spend part of the summer 
in the Northeast, then travel west for what 
appears to be a Canadian Rockies trip — Seattle 
and Vancouver east to Banff and Lake Louise, 
and possibly Victoria Island. I know several who 
will take this trip. 

We have a rather unusual request. A cousin of 
one of our deceased classmates asks me to print 
a query asking if any classmate remembers 
Edward Preble Oxnard, originally from West 
Medford, Mass. She has a rather simple void to 
fill In her search of the Oxnard clan, all of whom 
are deceased. Edward was a genuine member of 
our class, and seldom is anyone ever forgotten. If 
any little bit of information comes to mind, plase 
contact me. 

The M.l.T. Club of Palm Beach County met at 
the Holiday Inn in West Palm Beach April 9 at a 
regularly scheduled meeting of the club. About 40 
attended, though I was the only ’33er to make it. 
We had pre-dinner cocktails, a fine dinner, and 
then an illustrated lecture of basic ophthalmology, 
the kind with which most of us are partially 
familiar. Far too many of us have had eye surgery, 
but most of us have not much idea as to what was 
done. 

We are saddened to report the passing 
of Edward J. Malkin, formerly of Chicago but 
recently retired to Boynton Beach, Fla. 

That’s it for now, and we regret that we have 
very few to thank for class news. If any of you 
think you don’t need a secretary, you have only 
two years to go. It looks that way. — Warren 
Henderson, Secretary, Drawer H, Exeter, NH 
03833 
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In looking back, I find I wound up last month's 
notes by commenting that we were about to aban¬ 
don New England for 12 days In the Caribbean. It 
turned out to be a fine change and a delightful 
cruise, with five of the 12 days being spent at sea. 
The weather was perfect and most of the ports we 
visited were interesting, even the two we had seen 
before. (I’m one of those nuts who finds Charlotte 
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Amalie and St. Thomas interesting, even when 
there are eight (I) cruise ships in.) La Guaria and 
the day in Caracas were the only disappoint¬ 
ments. I'm sure the latter can be interesting if you 
know someone there. But with apparently almost 
nothing left of the old city, you mostly come away 
with recollections of a big city with great contrasts 
between poverty and wealth, and not much in 
between. 

Our class seems to have hit the jackpot with the 
SAE, with two members having been elected to 
the grade of fellow. One was John G. Borger. 
vice-president, engineering, of Pan American 
World Airways. He was cited for his career in 
pursuing excellence In the design, development, 
and operation of commercial aircraft for use over 
worldwide routes. His work covered the changes 
from flying boats to jumbo jets, and his evaluation 
has had profound effects on the evolution of 
transport aircraft for the entire industry. 

The other award, to William F. Millikan, Jr., 
also came in part for work in the field of aero¬ 
nautics. Mr. Milliken is now president of Milliken 
Research Associates and was formerly director, 
transportation division, Cornell Aeronautical 
Laboratory. He was honored for his work in the 
development of aircraft handling criteria that 
led to variable stability airplanes. His personal 
interests and enthusiasms led him to carry these 
studies into the field of high-performance auto¬ 
mobiles and has finally resulted in research on 
the forces and moments developed between tires 
and road surfaces. 

I have a brief Alumni Fund note from Milton 
McDonald saying that he retired in June 1980, 
after 40 years of service with the Massachusetts 
Department of Insurance. At the time of his retire¬ 
ment he was deputy commissioner and actuary. 

Several times recently I have had notes about 
Father Joeeph Hahn of the Maryknoll Missioners. 
Mostly, they have related to his professional work, 
but this time I got a copy of a March 22 article by 
Alan Truscott, the bridge expert of the New York 
Times. It was about Joe's prowess in the West¬ 
chester County tournament. In a handwritten note 
on the copy he said he was leaving the next day 
for Zimbabwe for pictures and stories. 

The clipping about Joe Hahn came in a letter 
from George Bull, who with Mary Elizabeth had 
just returned from what they felt was a fabulous 
trip to South and East Africa. They had flown to 
Johannesburg where they had a chance to go 
through a gold mine. Then on to Pretoria where 
they saw a diamond mine and the big Voortreker 
Monument. At Cape Town, with good weather, 
they were able to go to the Cape of Good Hope. 
As George pointed out, this is not the southern¬ 
most part of Africa but It is significant for the 
turbulent meeting of the currents In the Atlantic 
and Indian Oceans. 

They then went north to Victoria Falls with its 
clouds of spray rising 80-100 feet above the tree 
lines. There were visits to game parks in Kenya 
and Tanzania, with their astounding number of 
wild animals and to the Oldavai Gorge where 
Leakey found the early African Man. George 
mentioned that in Kenya they were able to visit the 
Serengeti Park — larger than Connecticut and 
with, among other animals, almost two million 
wildebeests. Again, they had good weather and 
were able to see Mts. Kenya and Kilimanjaro. He 
wound up with, “I think I have said enough but I 
could write a book which I will not do right now." 

With these notes out of the way I can go back to 
our aborted itinerary from last year in England 
and work It over for what we hope to get back to in 
September. I also have a month of jury duty 
coming up in May. I already have some good 
paperbacks ready for what is usually not a very 
inspiring session. — Robert M. Franklin, Secre¬ 
tary, 620 Satucket Rd. (P.O. Box 1147), Brewster, 
MA 02631; George G. Bull. Assistant Secretary, 
4601 N. Park Ave., Apt. 711, Chevy Chase, MD 
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Bill Parker writes that as far as the John 
Moorings. Bill Parkers and Otto Zwaruigs are 

July 1981 


concerned, the 45th Reunion of the Class of 1935 
was held the week of November 17 In Denver. The 
Moorings flew in from Monterey, the Parkers 
drove up from Arkansas, and the Zwanzigs were 
the hosts. It was their first meeting in 40 years and 
they had a grand time visiting, seeing the sights 
(including the Air Force Academy and Estes 
National Park), and finally attending the Denver 
Symphony Concert in their new theater-in-the- 
round. John Mooring spends his time in a well- 
rounded and full program of vegetable gardening 
and educational courses at Harnell College, which 
includes real estate principles, systems analysis, 
computer center operation, aviation for the 
private pilot, and a third term in piano. He still 
doesn't like exams but breaks it up with trips — to 
Hawaii in January. Otto Zwanzig was chasing a 
consulting job that would have him spending the 
first few months in Africa. 

Louis W. "Bud" Pflanz writes from Eatontown, 
N.J.: ‘‘My simple existence was shattered this past 
December 11 when the American Express Co. 
telephoned to tell me my son had been in a very 
serious automobile accident near Flagstaff, Ariz., 
and was not expected to live. It seems that the 
only identification found was gasoline cards and 
an American Express card. Only American 
Express promised to relay the message. The 
vehicle in which the boys were riding skidded off a 
narrow, twisting mountain road, dropped down a 
12-foot embankment, and rolled end-over-end 70 
feet down a ravine. The two other boys died. Son 
David had no broken bones, no fractured skull, 
and no internal or external body bleeding except 
for two "bleeders" Inside the brain. He did not 
come out of his coma until 18 days later. So, I 
spent the Christmas holidays including Christmas 
Day and New Year's sitting by a hospital bed out 
‘thar’ In the West. To date, he is home and recov¬ 
ering physically and mentally. Now I’m back to 
being a ‘domestic engineer’ for my two dogs, 
one cat, and a 23-year-old son. Last summer I 
installed a hot spa (not a hot tub) on my back 
porch. It's like an oversized triple bath tub with a 
contoured bottom for lounging or sitting amidst 
air bubbles and water jets. Four people (if real 
friendly) can sit or lounge side by side in It. So far, 
however, no skinny-dipping friends have come to 
help me enjoy it." 

I heard from two more of our retired classmates 
through the Alumni Office: George Morrlseette, 
Course XIII, who retired from GE in 1979; and 
Maurice Alexander in my Course VI classes who 
“retired to outer Cape Cod: sand, sea, sky, well- 
water, cesspools, and criminally adjusted fuel 
charges." 

I regret to bring you news of the deaths of three 
more ’35ers. Bud Pflanz writes In his letter that 
Lewis B. Simon died suddenly March 17 while 
playing golf. He and his wife Lee lived in Oxnard, 
Calif. June Brownell writes of Boyd B. "Brownie” 
Brownell’s death on February 4 at the University 
of California Hospital. William J. Koen died in 
New York City on January 16,1979, was in Course 


IV, and is survived by his sister Mary living in 
Swampscott, Mass. I am sending our deepest 
sympathy to surviving family members. 

Puleeze write to your "permanent" class secre¬ 
tary: Allan Q. Mowatt. 61 Beaumont Ave., 
Newtonville, MA 02160 
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It's difficult to write notes which you know will be 
read after our 45th has come and gone, and It's 
doubly difficult when the only new item is a sad 
one: I received a note from his widow. Mary, 
telling me of the death on February 20 of her 
husband. George Grant III after several months of 
deteriorating health. In spite of George's hospital¬ 
izations they had been looking forward to the 
reunion. George spent 40 working years with 
Dow-Corning in Midland, Mich., and retired four 
years ago to Monterey, Calif., where he took 
continuing education courses and enjoyed that 
beautiful coast. His notes to me have been 
enthusiastic, indeed. Besides Mary (42 Clelo Vista 
Drive, Monterey, CA 93940) George is survived by 
two sons: Duncan of San Jose, Calif.; Stewart of 
Traverse City. Mich.; a daughter Holly (Mrs. David 
Blomfield) of Ortonville, Mich.; and three grand¬ 
children. Dow Corning has made a memorial 
contribution to M.l.T. at Mary's request. I have 
written to her thanking her for letting me know the 
sad news and expressing our sympathy. — Alice 
H. Kimball. Secretary, P.O. Box 31. West Hart- 
land. CT 06091 

37 

John T. Murphy writes: "Became a partner in the 
architectural firm of Keene-Simpson and Murphy 
in 1955.1 was elected to the College of Fellows of 
the American Institute of Architects in 1964 and 
retired from practice in 1977. Am enjoying the 
freedom to travel, read, do water colors, and 
enjoy the company of my family and grandchil¬ 
dren." . . . Jack Simpson writes: "Still fighting 
cancer. Got down to 115 pounds, but at least have 
stabilized and am now looking forward to coming 
back. We see June and Walt Wojtzak down here 
twice a year and hear from Lao Avondogllo, Dick 
Young, and Dana Devereaux, '36. Our aim is to be 
mobile enough to attend the 45th in 1982, and 
sure hope to see you then.” 

We are delighted to report that Herbert L. 
Shuttteworth, chairman, board of directors, of the 
Mobasco Corp., Amsterdam, N.Y.. was awarded 
the M.l.T. Corporate Leadership Award. .. . We 
regret to report that Martin Garrot (who spent 42 
years with Pan American Airways and retired 
about four years ago) died December 21, 1980. — 
Robert H. Thorton. Secretary, 506 Riverside Ave., 
Medford, MA 02155; Lester Klashman, Assistant 
Secretary. 198 Maple St.. Malden, MA 02148 


Gentlemen: 


Regarding Joe Heal's comments in Class of '37 notes in the May/June 
issue, I was not aware there is any particular season. 

Please give more particulars - and hurry. 



J.F. Patterson 
Class of '36 


Due to a typographical error in the 
May/June issue, Class of '37 notes, Joe Heal 
was quoted as saying, "Marion and I are 
thoroughly enjoying our retirement. We 


spend sex months here in Long Boat Key 
..." The editors apologize for the oversight, 
and congratulate Mr. Patterson for his 
perspicacity (above). 
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A tribute to Donald P. Severance, '38. For 
an hour before the year’s final meeting of 
the Alumni Council last April 27, the lounge 
of the M.l. T. Faculty Club was crowded with 
well-wishers marking Mr. Severance's 65th 
birthday — among them President 
Emeritus Julius A. Stratton, '23 (center), 
and President Paul E. Gray, ‘54. 

Mr. Severance was secretary of the Alumni 
Association from 1948 to 1962 and then 
executive vice-president until 1974, when 
he joined the Institute’s resource develop¬ 
ment staff as director of leadership gifts. 
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The diversity of talent within 1938 never ceases to 
amaze me: I remember Jim Vllee, who was in 
some of my chemistry classes at Tech, spent all 
his spare time on photography and left school 
hoping to become a movie photographer. Nothing 
was heard of him until this spring, when he 
became the subject of a feature article In the New 
York Times Sunday Magazine. He had a stint In 
the Navy and later became a specialist in food 
photography, by virtue of which he became 
somewhat pf a gourmet chef. About six years ago 
he moved into landscape gardening and devel¬ 
oped enough talent for the Times write-up. 

While talking of food, a follow-up on Frank 
Knight. I received a clipping from the Maine 
Telegram, complete with chef Knight at work and 
two of his recipes — natural whole wheat pan¬ 
cakes and "omelet with the works.” It seems that 
Frank has been cooking at home for about 45 
years. Frank will share these recipes with you if 
you write him at Norridgewock, Maine. 

Sandy and I were returning from Florida at the 
end of March and stopped at the Ramada Inn at 
Gold Rock. In for dinner we go, and lo, Pat and 
Bob Johnson. They were on their way to Klewah 
Island for a week of golf to celebrate his retire¬ 
ment. 

Corning Glass Works recently announced that 
Andy Stergion was named manager, quality 
control engineering, Statistical Engineering 
Department. Andy joined Corning in 1946. ... 
Gut Rossano retired from the University of 
Washington, Seattle. However, as professor 
emeritus, he will continue to teach two graduate 
courses in air resource engineering. Margie 
doesn't show any signs of retiring — she con¬ 
tinues to direct the Bellevue (Wash.) Montessori 
School. ... Al Stone, who received his Ph.D. with 
us and is director of advanced research pro¬ 
grams. Applied Physics Laboratory, Johns 
Hopkins University, was recently named for a 
two-year term to the Advisory Board of the 
Federal Emergency Management Agency. — 
Armand L. Bruneau, Jr., Secretary, 663 Riverview 
Dr.. Chatham. MA 02633 
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Mike Herasknchufc retired as senior technology 
engineer after 41 years' service with Bethlehem 
Steel Corp. When he hasn’t been making steel, 
Mike has served as president of the Engineers 
Club of Lehigh Valley and as president of the 
M.l.T. Club of Lehigh Valley. In between times, 
Mike won championships at Saucon Valley 
Country Club. 

Harold Chestnut was named Case Centennial 
Scholar by the Case Institute of Technology, for 
his contributions to the theory and practice of 
systems engineering. Harold has written several 
books, and he consults at General Electric and 
Development Center. These days Harold's special 
interests include integrating wind, battery, solar, 
and new energy technologies into electrical 
power systems. 

Evan Pancake retired from Texaco and 
has been elected president of the Paperweight 
Collector's Association, and one wonders if this 
represents sort of a tie back to 1936 when Evan 
was anchor man on the Tug-o-war Championship 
Team during two field days. 

Bill Putver. president of the Dutchess Auto Co., 
spoke before the Salisbury Rotary Club and used 
statistics generated during a lifetime as an 
American small business entrepreneur to show 
quantitatively how big government has invaded 
businesses and disproportionately increased 
operating costs and taxes. In spite of his frustra¬ 
tions, Bill continues to take the long view and he is 
hopeful that some how, some way, the wasteful 
federal juggernaut will be brought under control. 
— Hal Seykota, Secretary. 1421 Calle Altura, 
La Jolla, CA 92037 
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A newspaper clipping Indicates that W. Kenneth 
Davie will be named deputy secretary of energy. 
Kenneth, a former chief of nuclear reactor devel¬ 
opment for the A.E.C., has been with Bechtel for 
over 20 eyars and is now vice-president for 
planning, energy systems studies, and advanced 
development of Bechtel Power Corp. A staunch 
proponent of nuclear power, he was part of a 
National Academy of Science team which issued 
a major analysis of the energy situation last year. 

Amoe E. Joel, Jr. was elected a member of the 
National Academy of Engineering in February. 
Election to the Academy is the highest profes¬ 
sional distinction that can be conferred on an 
engineer. Amos, a switching consultant Bell 
Laboratories, Holmdel, N.J., was honored for his 
inventions and contributions to switching system 
developments for the nationwide public tele¬ 
communications network. . . . John A. 
Vanderpoel is actively engaged in making very 
rigid and lightweight wheelchairs for .handi¬ 
capped athletes. In fact, one of his customers has 
exceeded Bill Roger's best time for the marathon 
distance. 

Early this year, your class officers (less one) got 
together to discuss and formulate plans for our 
45th Reunion. All indications are that it will be the 
best ever. Will keep you informed. We look 
forward to the latest news about you. Keep those 
notes coming! — Donald R. Erb, Secretary, 
10 Sherbrooke Dr., Dover, MA 02030 
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A very interesting reprint was received from the 
Technical Association of the Graphic Arts (May 6, 
1980, proceedings) summarizing Lou 
Rosenblum's Chinese photo composition 
project. Lou's photo composition font has more 
than 9,000 ideographs and is fed into a digital 
storage on commercially available equipment. 
Since most of us don’t know much Chinese, good 
luck. Lout 

Although It's an "oldie” some of you may not 
have seen the full-page profile in Chemical Week 


on Ed Edmunds. It tells about his AmeriGas 
compressed gas company which is now operating 
in 34 states, and expanding. Ed had to move to 
Valley Forge. Pa., but is probably still sneaking 
back to his "real home" In the Southwestern 
desert as often as possible. ... Herb Howell 
reported in from Jensen Beach, Fla., where he 
has, by now, finished building his new home. 
Herb left Arthur D. Little in 1969 and thereafter ran 
his own management consulting firm based in 
Boston. He then acquired a client's business 
which he ran for several years, then sold in 1976. 
The Howells have moved from Winchester, Mass., 
but still have a small place in Mattapoisett. Your 
secretary will take any bets that Herb will not 
remain "retired” for long! 

Jerry Co# reports on his Bermuda Race (with 
our time lag this is almost a year old), aboard his 
40-foot sloop. Jerry had a crew of ten, averaged 
7.5 knots but admits that he did not "distinguish" 
himself in the fleet. Jerry also tells us that J. J. 
Quinn has finally retired as an airline captain and 
is busy expanding his roles as a yachting reporter 
and yachtsman.... Chuck Magdeick tells us that 
he has retired from U.S. Steel after 33 years with 
the company. He maintains an office in downtown 
Pittsburgh and spends about a third of his time on 
personal business and two-thirds working with 
executives associated with leading Pittsburgh 
companies. ... John Haas writes now and then 
that he is only an "artificial" member of the Class 
of '42. We hasten to let you know, John, that If we 
had a few more artificial members of your stripe, 
the class would be indeed proud of them also. 
What John refers to, of course, is that he did not 
get his bachelor's degree but only his master’s In 
our class. 

Bob Bloom is still with A. B. Plastics Corp. In 
Gardena, Calif. He travels to New York on 
occasion and offers to meet with me and will 
"concisely cover the last 35 years in five minutes 
and spend the rest of the evening enjoying our 
acquaintanceship.” Do let me know, Bob, we're 
always available. 

A news item and picture in Plastics Engineering 
shows Charlie Speas representing the Society of 
Plastic Engineers at the 40th anniversary celebra¬ 
tion of the Finnish Plastics Society In Helsinki.... 
After ten years, George Watters has finally 
managed to get himself repatriated, leaving the 
Singapore Petroleum Co. (of which he was chief 
executive) and returning to Standard Oil Co. 
(Indiana) as chief executive of Amoco Shipping 
and Trading, Ltd. George, it's good to have you 
back in “our” country. ... Herman R. Lorence 
writes that he has spent most of his career In 
aerospace companies designing for proposals, 
most of which were never awarded contracts. He 
is now out of aerospace and into commercial 
work and happily watching his designs being 
shipped and sold. 

George Schwartz has appointed Bill Den hard 

to succeed the late Marty Levine as our class 
treasurer. Bill, If you can squirrel away money the 
way Marty used to do. the class will stay solvent! 
In addition to being our treasurer (not a terribly 
tough job). Bill is responsible for the Air Force 
Department of the Draper Laboratory. He weath¬ 
ered the divestiture of the Instrumentation 
Laboratory, stayed on until that crisis was over, 
and now reports that current crises are current. 

We have now got through the lovely backup of 
news which all of you nice people sent in response 
to my mailing several months back. Okay, folks, 
it’s time to start up again. I'll be looking for mail. 
— Ken Roeett, Secretary, 191 Albemarle Rd„ 
White Plains, NY 10605 
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The Class of 1943 is moving along In its effort to 
fund a career development professorship as part 
of Its 40th Reunion Gift. The fundraising efforts 
are being headed up by Stan Proctor. Funding a 
career development professorship requires a 
minimum of $500,000 in gifts, and pledges must 
be received prior to the 40th Reunion In June 
1983. To date about $115,000 has been raised. 
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Last fall President Gray met with several 
members of the class and their spouses at the 
President's House to discuss the importance of 
endowed chairs. Those present wish that every¬ 
one in the Class of 1943 had been there to hear 
Dr. Gray. The career development professorship 
is awarded to non-tenured junior faculty 
members who show exceptional promise of 
making important contributions to teaching and 
research throughout their professional careers. 
Dr. Gray emphasized that M.l.T. is competing with 
industry salaries and that the career development 
professorship is an excellent vehicle to attract 
bright, promising young faculty members. As you 
have heard from Stan Proctor and Jim 
McDonough, our class agent, we need the 
support of every class member to make the 
campaign a successful one. If you have any 
questions regarding the reunion gift, Stan can be 
reached at (216) 425-7814, or you can call Nancy 
Russell, associate director of the Alumni Fund at 
(617) 253-8215. 

Once again Bill Thurston figures in the news. 
Boston Magazine describes him as a "new 
Brahmin of the Massachusetts High Technology 
Council," which helped to pass the property-tax¬ 
cutting Proposition 2'/i. Bill is also the 1981 presi¬ 
dent of the American Electronics Association. ... 
A story in the March issue of Reason magazine 
tells about the struggles of Bi-Modal Corp.. a rail 
equipment supplier of Greenwich, Conn., to 
introduce new piggyback technology in the face 
of hidebound government specifications. 
Bi-Modal's president is Bob Reebie. . . . We hear 
from the retired chairman of Bell Labs that Bob 
Fletcher is still toiling away at the Vatican In 
Murray Hill, N.J. Bob has had something to do 
with laser beam communication and glass fiber 
optics. 

Sidney F. Greenwald is one of four new 
members named to the Rhode Island School of 
Design’s board of trustees. Sid lives in Barrington, 

R. I., and is chairman of three different corpora¬ 
tions, located in East Providence, Boston and 
Hawaii. It's hard to beat that distribution for busi¬ 
ness travel.... Gil Monet writes from Wilmington. 
Del., that he still enjoys his technical work with 
duPont. In his spare time he does portrait sculp¬ 
ture and is just finishing a bas-relief of wife 
Marian. ... A few months ago I complained about 
a most unrevealing communication from Dick 
Henning. It produced results. Son Rick (also an 
M.l.T. grad) wasted no time to inform me that his 
dad retired from the Navy in 1974 as a rear 
admiral and has been working since then with 
Bird-Johnson Co. in Walpole. Mass. Hoping to 
enjoy a longer golf season, Dick and Jean will 
soon be joining the rest of their family in the 
Washington, D.C., area. 

You people who write letters and get your 
names in the paper* make this job so easy. 
Thanks. — Bob Rorschach. Secretary, 2544 

S. Norfolk, Tulsa, OK 74114 
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Close to 30 percent of the participants of the 33rd 
M.l.T. Mexican Fiesta were '44ers. Buz and John 
Hull. Janice (Mrs. Malcolm) Kispert, Glenna and 
Herb Knape. Marge and Sam Lamport, Carol and 
Stan LaVallee, Peter Matthews, Ronnie and Art 
Peterson, Mary Kay and Jim Ruoff. Marcene and 
George Ziegler and your secretary represented 
our class. Activities Included climbing pyramids, 
seeing the ballet, touring a silver mine, sight¬ 
seeing, some shopping, and much eating and 
visiting. Through an unfortunate breakdown In 
communications we never did meet with Elvira 
and Arturo Morales. However, we did have a class 
dinner in Mexico City and our class vice-presi¬ 
dent, John Hull, presided at a short meeting 
relative to our 40th Reunion plans following 
Technology Day. We'd appreciate your views on 
any of the suggested places: Bermuda, Bahamas, 
New York, Philadelphia, Williamsburg, a cruise, a 
windjammer cruise, Cape Cod, White Mountains, 
Vermont. 

On March 25 Ruth and Norm Sebell hosted a 


meeting of the reunion committee since Mary 
Ellen and Bob Storrs were in town. Joining in the 
celebration were Priscilla and Bob Breck, Anita 
and Les Brindis, Andy Corry, Jane and Lou 
Demarkles. Marguerite and Ed Ahlberg, Edna 
and Stan Warshaw, and your secretary. 

Did you send in your M.l.T. Alumni Association 
1981 annual ballot? I’m sure you noted that we 
were asked to choose between two of our class¬ 
mates running from District 6 for membership on 
the National Selection Committee: Frank E. 
Carroll and H. Bruce Fa bens 

Flap tacts: George Ziegler is presently prac¬ 
ticing independently as a patent attorney. ... 
A. D. Arsem is enjoying the transition from the 
corporate world to the academic world and is now 
a management professor at the School of 
Management, SUNY, at Buffalo. He recently 
became a director of the International Manage¬ 
ment Program which brings foreign executives to 
the campus for a six-week summer "mini M.B.A."- 
type course combined with intensive English 
language and cultural courses. 

Congratulations: Dean B. Harrington, 
manager, generator advanced engineering, GE, 
Schenectady, was recently elected a member of 
the National Academy of Engineering. 

Nostalgia: 50 years ago from Tech Talk's 
“Echoes." The main dome of M.l.T. has sunk 
approximately nine inches since the new campus 
was built in 1916. The article goes on to note that 
the settlement is leveling off. — Melissa Teixelra, 
Secretary, 92 Webster Park, West Newton. MA 
02165 
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I recently had a nice phone conversation with an 
old friend, Fred W. Pterdmenges, Jr. Fred was 
kind enough to tell us of his activities since 
graduation. After leaving M.l.T., Fred joined 
Republic Aviation, then in Farmingdale, L.I., and 
later went with Ebasco Services for four years. He 
was called back Into the Navy during the Korean 
War and served from 1952 through 1953 as the 
aircraft maintenance officer aboard the carrier 
U.S.S. Midway. After the war, Fred joined G.E. 
Aircraft Engine Division in Cincinnati. He is now 
manager of turbo machinery and combustion 
design for the J-79 engine used on the F-4 and 
F-104 fighter planes. Fred and his wife Mary were 
married in 1950 in Forest Hills, N.Y. They have 
two sons, John (24) and Ralph (18). Fred tries to 
spend some of his free time with his hobbies — 
making furniture and casting and finishing lead 
soldiers, specifically those of the Seven Years 
War, the American Revolution, and the Napo¬ 
leonic Wars in Europe. 

William H. Peake is a professor in the Depart¬ 
ment of Electrical Engineering at the University of 
Maine in Orono. ... Charles E. Peck Is executive 
vice-president of Owens-Corning Fiberglass in 
Toledo, Ohio. .. . Marcy D. Daggett, Jr. is in his 
21st year as an independent manufacturer's 
representative, selling instrumentation and 
controls to the oil. petrochemical, aerospace and 
electronics markets in Texas and Oklahoma. 

There was a very nice article In the December 
16 issue of the Buffalo Courier Express about 
C. Townsend Wilson. The article described the 
great success he and his wife Lillian have enjoyed 
following their purchase of Clayton's Toyland in 
Buffalo In 1970. While the Wilsons sell electronic 
games and some of the usual popular toys, they 
also try to maintain an emphasis on toys that help 
children to think and learn. Operating a busy toy 
store sounds like the perfect job. 

M.l.T. conferred Corporate Leadership Awards 
to 41 alumni on December 5, 1980, including two 
members of the Class of 1946: Charles J. Fisher, 
president and CEO of Reliance Universal. Inc., 
Louisville, Ky., and Frederick J. Ross, Jr„ presi¬ 
dent and CEO, Raybestos-Manhattan Inc. of 
Trumbull, Conn. The awards were established in 
1976 to recognize corporate leadership as a form 
of public service for the role It plays in strengthen¬ 
ing our economic system. 

We are very sad to report the death of Alan I. 



Hrand Saxenian, '47, must be one of those 


people who never throws anything away. 
Here he is presenting his copy of the first 
programming manual tor the Whirlwind 
Computer to Sharon Infante, archivist at 
the Digital Computer Museum in Marlboro, 
Mass. Mr. Saxenian wrote the manual as 
a member of the M.l. T. Digital Computer 
Laboratory staff in 1951. (Photo: Digital 
Computer Museum) 


Sands on June 11, 1980, following an automobile 
accident. — Russel K. Doetal. Secretary, 18837 
Palm Circle, Cleveland. OH 44126 
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Gene Ashley, an advance weapons engineer at 
General Electric, has been named 1981 Engineer 
of the Year by the professional engineering 
societies of Vermont. Gene was a test and 
research engineer at Bell Aircraft from 1949 to 
1952. During his career Gene has been granted 
21 patents and has written several publications. 
Currently he is involved in liquid propellant tech¬ 
nology. Gene and his wife, Jessie, live in 
Burlington. 

Warren King's consulting firm was combined 
with that of A. S. Hansen, Inc., a compensation, 
benefits, and actuarial consulting firm. Hansen 
has 37 offices from which they assist clients in 
planning, implementing, and maintaining total 
compensation programs to attract, retain, and 
reward productive employees. These services 
involve direct wage and salary administration, all 
forms of deferred and Incentive compensation 
Including capital accumulation and pension 
plans, and employee benefit programs. Warren's 
firm will continue to work on state and local 
government consulting and task force assign¬ 
ments. as an Independent subsidiary. However, 
Warren’s firm will be able to offer greater service 
capability to its public sector clients. In addition, 
they will have entirely new opportunities to serve 
their many friends in business, industry, and 
commerce who have participated actively in the 
many task force programs that Warren conducted 
to help states reduce their expenses. 

Sheldon Green was appointed manager of 
manufacturing for Phillip Hunt's 12 plants. 
Sheldon and his wife moved to New Jersey 
leaving their lifelong ties to Rhode Island. Phillip 
Hunt produces a range of chemicals that make 
images on film, paper, and other substrates. The 
products include photographic chemicals for 
amateur photographers and photo finishing 
firms, chemical rotogravure, electrostatic copier 
toners, photo-resists for electronic part manufac- 
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ture. and organic chemicals. They employ 1.000 
people and have sales of $110 million. Sheldon's 
five children are on their own. and he and his wife 
have two beagles. 

Roland Nagy has been appointed vice-presi¬ 
dent, commercial operations, for Foster-Wheeler 
Synfuels Corp. The recently formed subsidiary 
will concentrate Foster-Wheeler's synfuels capa¬ 
bilities in a single organization specializing in coal 
gasification and liquefaction, methanol-from-coal 
(or biomass), shale oil, tar sands, fuel alcohol, and 
geothermal projects. Roland joined Foster 
Wheeler In 1962 as a senior process engineer and 
was named chief process engineer for light oils 
and olefins in 1967, manager of commercial 
development in 1970, and director of commercial 
development in 1980. Foster-Wheeler is a world 
wide engineering, manufacturing and construc¬ 
tion organization. Its major U.S. subsidiary 
designs, fabricates, and constructs process 
plants, fired heaters, and steam generating 
equipment for petroleum refiners, chemical 
producers, electric utilities, and shipbuilders. 
Roland is the author of several technical articles 
and holder of several domestic patents. He and 
his wife, Catherine, reside in Caldwell, N.J., and 
are the parents of three daughters. 

Willia Barney was appointed associate in 
research physics in the Physical Properties 
Research Department of Corning Glass. Willis 
joined Corning in 1948. and since 1978 he has 
been a senior research scientist in physics. . .. 
The Reverend C. F. Neely writes that in addition 
to his regular duties as rector of St. James Epis¬ 
copal Church in Cincinnati, he is now chaplain 
and director. Spiritual Care Services. Hospice of 
Cincinnati, Inc. 

The class notes contain an interesting addition 
because one classmate's wife decided her 
husband’s achievement would be of interest to 
the rest of the class. She Is right, and thanks for 
your delightful note. — Marty Blllett. Secretary, 
16 Greenwood Ave., Barrington, Rl 02806 
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From the Alumni Office I received a photocopy of 
Boston magazine with Intriguing headlines on the 
cover: "Boston Goes to Bed," "Things That Go 
Bump in The Night," and "Boston's Niftiest Night¬ 
gowns." I turned the cover to find the photocopies 
began on page 78, with the title "High Tech on the 
Hot Seat." The Alumni Office didn’t send the 
enticing story on beds and nighties but did send 
an interesting one which had many nice 
comments about the skills, abilities, and drive of 
our own Alex Darbeloff. Alex is chairman of the 
Massachusetts High Technology Council, an 
organization of engineer-industrialists striving to 
improve the business climate in the Common¬ 
wealth. “The high-tech lobby is faced with the 
problem of waging a savvy political battle on 
Beacon Hill, to win approval for the legislation that 
will help industry create promised jobs for Massa¬ 
chusetts residents." 

Eugene B. Skolnlkoff has been elected chair¬ 
man of the board of trustees of the German 
Marshall Fund. The fund was founded by the 
German Federal Republic to commemorate U.S. 
post-war assistance under the Marshall Plan. Its 
purpose is to foster the exchange of ideas and 
experiences between the U.S. and other countries 
on issues common to Industrial societies... . Jack 
Baker recently celebrated his tenth anniversary in 
executive recruiting. He completed his tenth year 
by becoming the No. 1 salesman in the U.S.A. out 
of 1,500 people In 300 offices. And this was the 
third time since 1974. He was promoted to vice- 
president of his company and earned a Hawaiian 
vacation. Jack and Mary were with us in Bermuda 
on our 30th Reunion, and they plan to be with us 
in 1984, wherever it may be. .. . William R. 
Kincaid is awaiting results of his California Bar 
Examination. . . Richard Pitler was elected 
senior vice-president and technical director of 
Allegheny Ludlum Steel Corp. . . . Harold 
Mclnneaa has been elected president, director, 
and member of the executive committee of AMP, 


Inc. 

It has been fun compiling this combination of 
successes. Congratulations to Alex, Gene, Jack, 
Bill. Dick, and Hal. — Paul E. Weamer, Secretary, 
Cambridge Engineering Inc., Box 1010, Chester¬ 
field, MO 63017 
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In January. Corning Glass Works of Corning, N.Y., 
announced the following appointments. Donald 
E. McGuira was appointed manager of television 
engineering and international projects. Don 
joined Corning in 1955 and since 1977 has been 
manager of engineering and business develop¬ 
ment. Thomas Howitt, Jr. was appointed 
corporate director of strategic and engineering 
purchases. Tom joined Corning in 1950 and since 
1978 held the position of corporate director of 
energy and environmental control. 

Irvine F. Williamson has been named general 
manager of small vitrified products and director 
of manufacturing for the Norton Co. in Worcester, 
Mass. Irvine, formerly plant manager for vitrified 
products, joined Norton in 1954 as an industrial 
engineer and has held several positions in manu¬ 
facturing management. . . . Samuel M. Tennant is 
presently group vice-president, development 
group, of the Aerospace Corp. in El Segundo, 
Calif. 

M/A-Com, Inc. of Burlington, Mass., has ac¬ 
quired so many telecommunications companies 
in the past year that some analysts have ques¬ 
tioned management’s ability to run them all. 
“Don't worry," says Lawrence Gould, president of 
the high-flying, high technology firm. M/A-Com is 
building a communications network that will hook 
together by satellite computers, printers, facsim¬ 
ile machines, telephones and even video cameras 
from New England to San Diego. Mr. Gould is so 
confident of the system that he plans to move M/A- 
Com's four-person office of the president to Boca 
Raton, Fla. This network, which is completely 
composed of parts made by corporate subsi¬ 
diaries, is the key to Larry's picture of the future. 
“Our blending of technologies makes us unique 
as a company positioned for the eighties," he 
asserts. 

Kenneth D. Garnjost has been named vice- 
president of engineering at Moog, Inc. in East 
Aurora, N.Y. .. . Henry Kolm is senior scientist 
and one of the founders of the Francis Bitter 
National Magnet Laboratory, lecturer In the 
Department of Aeronautics and Astronautics, and 
partner in the firm of Kolm Associates. — John T. 
McKenna, Jr., Secretary, 1 Emerson Place, Apt. 
11H, Boston, MA 02114 
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By the time these notes are published our 30th 
Reunion will have come and gone. At the moment 
1 am looking forward to it, and I am sure the 
reunion will be the success It deserves to be. 
Several of our classmates were honored by M.l.T. 
as part of the Corporate Leadership Awards 
program. Recipients included: Amar Boaa, chair¬ 
man of the Bose Corp. in Framingham, Mass., 
David Bosaen, president of Measurex Corp. in 
Cupertino, Calif., Fred Bumpua, president and 
chief executive officer of Arkwright-Boston Manu¬ 
facturers Mutual Insurance Co. in Waltham, 
Mass., and Bill Krhraky, president and chief 
operating officer of Compo Industries in 
Waltham, Mass. Sincere congratulations. As a 
footnote, however, we Just received word that Bill 
Krhraky resigned as president of Compo; we will 
report on his future plans as soon as we hear. 

I recently received a phone call from an old 
friend and classmate, Dave Caplan. who is now 
working at Perkin-Elmer Computer Sytems, 
where he is the vice-president of development. 
His wife Ellie and family have comfortably settled 
in their new Homdel, N.J., residence. Dave’s son 
Jim, a recent M.l.T. graduate, is working in GE in 
Lynn, Mass. ... Another classmate Waiter 
Kinzlnger has two sons at M.l.T. — Arthur, Class 


of 1983, and Bruce. Class of 1984, both in Course 
VI. 

George Fernald. a vice-president of Polaroid 
Corp. since 1975, has been appointed vice-presi¬ 
dent of industrial and technical photography. ... 
Gerald Austen dropped a note just to say that all 
is well. He continues to enjoy the challenge of 
chief of surgical services at Massachusetts 
General Hospital here in Boston. ... A brief 
report from two classmates designing in very 
different areas, both very happy and successful in 
their efforts. Dave Hubbard designed a cata¬ 
maran, Patient Lady V, that won the Little 
America’s Cup. Patient Lady III & IV were respective 
winners in 1977 and 1978. On the other hand, Ed 
Martin sent a photograph of a 14-element L-PD 
Mark-1 localizer array that he designed for Wilcox 
Electric, a subsidiary of Northcorp Corp. Ed has 
concentrated in the area of ground based radio 
NAV-AID facilities for both the FAA and the Air 
Force. . . . Dave Ragone, president of Case 
Western Reserve University, recently retired as 
director of McLouth Steel Corp. 

Apparently at least two of our classmates have 
responded to the current concern in our country 
for improved productivity. Jerry Elkind had a 
paper in the Proceedings ot the Human Factors 
Society 24th Annual Meeting concerning the use 
of electronic computer technologies for improving 
office worker productivity. Jerry Is with Xerox 

Corp. In Palo Alto. Calif_ D. C. Whlttlnghill is 

the manager of industrial engineering for Nashua 
Corp. in Nashua, N.H. He is busy re-learning 
statistical techniques for the control of quality 
leading to increased productivity in their facility. 

We recently learned of the death of John 
Rabbott. John was senior research scientist with 
NASA in California. Our condolences to his wife 
Nancy and daughters Nan and Lisa. ... Also I 
regret to report the death of John Vernon. John 
was most recently with the Federal Energy 
Agency in Washington. Our condolences to his 
widow Elizabeth and children Libby, John, and 
David. — Sam Rublnovitz. Secretary, 3 Bowser 
Rd„ Lexington, MA 02173 
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Polaroid Corp. has announced that Milton S. 
Dietz has been appointed senior vice-president, 
engineering. Milton has been vice-president, 
engineering, for the past three years. He has 
worked In engineering since joining Polaroid in 
1955 and was named divisional vice-president In 
1971, assistant vice-president in 1975, and vice- 
president in 1977. Prior to his experience at 
Polaroid, he worked in research at M.l.T. and In 
product development at the Raytheon Corp. ... 
Sanford R. Greenfield, currently chairman of the 
Department of Architecture at Iowa State Univer¬ 
sity, has been named dean of the New Jersey 
School of Architecture at New Jersey Institute of 
Technology. Sanford is a fellow of the American 
Institute of Architects and has chaired numerous 
conferences and committees, including the 
Northeast Region Committee of the Association 
of Collegiate Schools of Architecture for the 
Education of Minority Students. Prior to his 
present position at Iowa State, he was director of 
the School of Architecture. Boston Architectural 
Center, and a senior research associate at the 
American Institute of Architects Research Corp. 
He has been a practicing architect in Boston for 
almost 20 years. Following his work In architec¬ 
ture at M.l.T., which resulted in a bachelor's and 
master’s in architecture, he did post-graduate 
work at Harvard University. 

David M. Link, former director of the Bureau of 
Medical Devices, is currently the director of 
corporate marketing for Millipore Corp., Bedford, 
Mass. Dave has had an extensive public and 
private career in marketing and developing tech¬ 
nical devices and in managing technical and engi¬ 
neering organizations. His first position from 
1957-1958 was as a senior research engineer 
administering classified government contracts for 
research and development. In 1960 he became 
an engineer in the sales department at Melpar, 
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Inc., a research and development firm in Boston. 
In the following year he was appointed manager 
for sales and contract administration at Hewlett- 
Packard Co., Palo Alto, Calif. Dave moved to the 
General Technology Corp. in Torrance, Calif., In 
1963 to become manager of marketing services. 
In 1969 he became a senior consultant at the 
Waltham division of Hewlett-Packard Co. and in 
1970 the special assistant for medical clinical 
devices at the Sterling Institute in Boston. Dave 
then joined the FDA for a nine-year span as 
director of the Office of Medical Devices. In 1974 
he became acting director of the Bureau of 
Medical Devices, and in 1976 he was the bureau's 
director. Dave has a master's degree in nuclear 
physics from the University of Illinois, Urbana, 
and an M.B.A. from the Harvard Graduate School 
of Business, Cambridge, Mass. 

A new fellow of the American Association for 
the Advancement of Science is Edward S. 
Llpfnaky of Battelle's Columbus Laboratories. 
The AAAS is the world's largest federation of 
scientists and scientific organizations with more 
than 130,000 members. Its fellows are selected in 
recognition of their scientifically or socially distin¬ 
guished efforts to advance science or its applica¬ 
tions. Ed was honored for his contributions in 
helping develop renewable resources for 
producing fuels and chemicals. As a senior 
research leader at Battelle, he oversees technical 
and economic research in biomass resources 
development. His research has included system 
studies of fuels and chemical feedstocks from 
sugar crops and corn, new fermentation systems 
using raw materials from such crops, and ethanol 
production processes. 

A note from Howard H. Fawcett informs us that 
he was married on August 9, 1980, to the former 
Lois Baker Futch. Both he and Lois have two 
children by former marriages: David. 22; Phyllis, 
19; Peter, 19; and Teressa, 13. They are all now a 
happy family of six. . .. Donald C. Union writes 
that he would like to see any classmates traveling 
to the San Diego area. He is engineering manager 
In the Energy Information Systems Division of 
General Atomic Co. in San Diego, and he is presi¬ 
dent of its ski club. . . . Leonard Schwartz, M.D. 
writes that he visited M.l.T. for the first time since 
1952 late in 1980 with his daughter Marla. "It was 
a delightful and heartwarming experience, and 
one that I Intend to repeat many times in the 
future.” ... A note from Dick Lyle says that on 
February 1, 1980, he moved form Chevron 
Research, Richmond, Calif., across the Bay to 
Oronite Additives, Chevron Chemical Co., San 
Francisco, as manager, marketing support. "An 
interesting assignment involving directing the 
technical service support work for the field 
marketing staff, marketing financial planning and 
analysis, Oronite publications and a host of other 
goodies." On the day Dick wrote the note, 
December 27, 1980, he and his daughter (M.l.T. 
'83, Course II), and a friend were off for a month in 
Chile and Argentina with backpacks, no reserva¬ 
tions or itinerary. Their goals were the lake 
districts, the national parks in Patagonia, and the 
glaciers of Tierra del Fuego. 

During the first week in April 1981, one of 
Boston's independent UHF stations is expected 
to carry a show dedicated to telling all about 
computers. John Fitch, a science reporter for 
WGBH, has been retained to assist in the produc¬ 
tion. — Arthur S. Tumor, Secretary, 175 Lowell 
St., Carlisle, MA 01741; Richard F. Lacey, Assis¬ 
tant Secretary, 2340 Cowper St., Palo Alto, CA 
94301 
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I have a number of items accumulated and even 
though the IRS is calling (written In April), I’ll get 
them out to you. Mort Grosser reports that his 
book, The Triumph of Human-Powered Flight, will 
be published in April by Houghton Miffiln. ... 
Fred Cronin has been elected director of General 
DataComm Industries, Inc., Danbury, Conn. Fred 
is vice-president of Technology for General Data¬ 
Comm. 
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George J. Michel, Jr., vice-chairman and chief 
financial officer of Stanadyne Inc.. Winsor, Conn., 
was a recipient of one of the M.l.T. Corporate 
Leadership Awards in December. These awards 
"honor individuals whose responsibilities in 
private industry mark them as exceptional contri¬ 
butors to the continued strength and well-being of 
private enterprise in this nation.” 

Michael J. Rabins, professor and chairman of 
Wayne State University's Mechanical Engineering 
Department, was named acting director of the 
university's newly established Urban Transpor- 
atlon Institute. . . . Chuck Buntschuh has recently 
accepted a position as chief scientist at the Narda 
Microwave Corp. in Plainview, N.Y. He is interes¬ 
ted In continuing an active role in M.l.T. activities 
down there. If there Is anyone who is active in 
Long Island, you might get in touch with him. 

Al Danzberger. vice-president of Hydrotechnic 
Corp., New York, N.Y., has been named a fellow 
of the American Institute of Chemical Engineers 
(AICHE). He is living in New Canaan, Conn. He 
was honored for his work in wastewater control, 
which included developing water pollution treat¬ 
ment guidelines for the Environmental Protection 
Agency. His work in pollution engineering earned 
him the title of Diplomate of the American 
Academy of Environmental Engineers. 

Colin Ware reports he has been practicing part 
time, since 1961. as a registered professional 
engineer in New York State. In February 1980, he 
went full time, offering process and product engi¬ 
neering, surveying, and developing sub-divisions 
for contractors and realtors. He also offers civil 
engineering, as well as thermal engineering and 
analysis. He lives with his wife Liz on 15 acres just 
outside of Batavia, N.Y. 

Dick Simmons was elected president and chief 
executive officer of the specialty steelmaking firm 
of Allegheny Ludlum Steel Corp. of Pittsburgh, 
Pa. The company, a unit of Allegheny Ludlum 
Industries. Inc., recently went private. . . . Steven 
A. Kliment will be teaching a short seminar this 
summer — "Marketing Promotion Tools and 
Tactics for Design Offices." It is one of 35 short 
seminars offered during a four-day course by the 
Harvard Graduate School of Design. .. . Jerome 
Tlemann. holder of 50 patents, was recently 
honored at a special inventor recognition cere- 
ony by Roland W. Schmitt, General Electric vice- 
president for corporate research and develop¬ 
ment. 

John S. Jeris, professor of civil engineering of 
Manhattan College, Riverdale, N.Y., was awarded 
a grant of $6,000 from Nassau County Depart¬ 
ment of Public Works. Dr. Jeris will be involved in 
the "Improvement of Anaerobic Treatment and 
Sludge Dewatering of the Cedar Creek Water 
Treatment Facility" at Wautagh, Long Island. 
John lives in Yonkers, N.Y. 

And finally, it is sad to report that Burton B. Zell 
died last year in February. Our sympathy goes to 
his widow, Sandra. 

Until next time. — Gil Gardner, Secretary, 3420 
Mansfield Rd„ Falls Church, VA 22041 
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The Ides of April are upon us and the cold returns 
just In time for tax returns. After being lulled into 
thinking that spring had firmly taken over here in 
old New England, nighttime temperatures have 
once more dipped to freezing levels. So in addi¬ 
tion to burning the midnight oil figuring out how 
much we owe Uncle, we have resumed burning 
wood in our woodstoves. Though this is being 
written in mid-April, It won't be published until 
July when, perish the thought, we might be 
looking forward to cool evenings. 

On an upbeat note, I am pleased to report that 
Leonard Gallagher was appointed director of the 
Student Financial Aid Office. It seems like only 
yesterday that Len and fellow lightweight crew 
members were soliciting in Building 10 for funds 
to travel to England to race for the Henley Cup . . . 
which of course they won. It's nice to know that 
Len is now in a position to return the favor. 

Thomas Bird reports that after 20 years in the 


space business he has finally returned to Earth. 
He is studying the dynamics of earthquakes and 
regional tectonics in southern California. As assis¬ 
tant program manager for the Jet Propulsion 
Labs, Tom is studying local movements (hope¬ 
fully not jet propelled) along the San Andreas 
fault. 

Congratulations are in order for Z. J. John 
Stekly who was recently elected to the National 
Academy of Engineering. John joins a select 
group of only 1,075 members nationwide. Elec¬ 
tion to the academy is conferred on engineers 
who have made important contributions to engi¬ 
neering theory and practice or who have demon¬ 
strated unusual accomplishments in the pio 
neering of new and developing fields of technol¬ 
ogy. John, who is chairman of the board and 
technical director of Magnetic Corp. of America, 
Inc., was elected for "contributions to the design, 
manufacture and application of superconducting 
materials and superconducting magnets to power 
transportation and industrial systems." 

It seems our class is well-represented in the 
area of superconductors. — William Comb*. 120 
West Newton St.. Boston, MA 02118; John Kiley. 
7 Kensington Rd., Woburn, MA 01801; Louis 
Mahoney. 52 Symor Dr., Convent Station. NJ 
07961; Dominick A. Sama 28 Chestnut Hill Rd.. 
Groton, MA 01450 
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Happy summer to one and all! We still have a 
number of winter news items to relate. First. Stan 
Amstutz reports that he has returned to Massa¬ 
chusetts as the director of software development 
for the Nixdorf Computer Corp. of Burlington. 
Stan, does our former Field Day manager have 
any personal news he might add for future 
issues? 

We have also learned why news has previously 
been wanting from Bob Burman. Apparently, 
Bob's activities have been shrouded by the mists 
of government security. We now hear from Los 
Alamos National Laboratory that Bob has been 
recognized for his scientific excellence at the 
laboratory by being named among the first group 
of laboratory fellows appointed under a new 
program. We also learn that Bob has been widely 
recognized in the particle physics field for his 
work in weak interactions and neutrino physics, 
as well as for the major role he has played in 
guiding the experimental program of the Medium 
Energy Physics Division of the laboratory. One 
request from an interested fraternity brother — 
Bob, can you favor us with any personal news as 
well? 

Sandy Goldman reports to us from Houston 
that, following the national trend, he has migrated 
to the Sun Belt (balancing the reverse migration 
of your New York secretary). Sandy recently 
became the president and chief executive officer 
of Life-Tech Instruments, a medical electronics 
instrument firm involved in the fields of urodyna- 
mics and neurologic measurements. Previously. 
Sandy had been with Picker Corp. for over 12 
years, rising to general manager of Picker’s 
nuclear medicine and clinical laboratory divisions 
in Connecticut. He has been successful on 
another front as well: he and Mary Glenn have 
four children — Abby (11), Adam (9), Rebecca (6), 
and Jonathan (2). 

A clipping from the Milford Cabinet and Wilton 
Journal ol Miltord, N.H., describing the legal 
travails of Avery Johnson has also come to our 
attention. Apparently. Avery is building a solar 
house on an old quarry in the midst of a 50-acre 
spread which he owns near Milford. The current 
dispute involves the town's insistence on and 
Avery’s reluctance to, as a matter of principle, 
obtain a building permit. Avery, please drop us a 
note when the final results are in. 

We have a further clipping from the Boston 
Globe telling of Walt McCarthy's long labors on 
the Massachusetts “Special Commission 
Concerning State and County Buildings." The 
Ward Commission issued a 2.500-page report, 
after a two-and-one-half-year investigation. Con- 

Technology Review B11 



gratulations, Walt. We assume you are enjoying a 
well-earned summer's rest. 

Bud SadoN writes to express his disappoint¬ 
ment at missing the 25th Reunion and to make an 
early reservation for the 30th. Bud's daughter 
Carol is now working for Peat Marwick in New 
York, and his son B.J. is a college freshman (his 
graduation coincided with the reunion, hence 
Bud's absence). Bud reports that he has fully 
recovered from a heart attack, that his personal 
business is great, and that he is expecting the 
Reagan administration to give a collective lift to all 
of us. 

More good news about Dr. Alfred E. Wechsler 
Al. about whom we have recently had occasion to 
report, has been named a senior vice-president of 
Arthur D. Little, Inc. of Cambridge. In his new 
capacity Al has assumed overall responsibility for 
A. D. Little's professional consulting operations. 
Our congratulations! 

We end on a sad note regarding another 
chemical engineer and personal friend. We have 
been advised by M.l.T. Alumni Records that Dr. 
Alan Glueck of Princeton, N.J., passed away last 
year. Please let us know if any of you have any 
further information about Al's untimely demise. — 
Co-secretaries: Marc S. Grots. Winding Road 
Farm. Ardsley. NY 10502 and Allan C. Schell. 19 
Wedgemere Ave., Winchester, MA 01890 
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The postman is somewhat irritated with me these 
days since all your questionnaires are pouring In. 
There are about 200 here already (in April), and 
every day brings in 10 or 15 more. I have been 
peeking at them and get the firm impression that 
we are getting a pretty biased sample. Everyone 
is apparently very happy and making lots of 
money. Most people are putting return addresses 
on the envelopes, so I guess they are a) very 
trusting of me. b) have nothing to be ashamed of. 
c) lying through the nose, or d) stupid. Thus far 
everyone says they own at least one pair of shoes 
and that they are getting more conservative as 
time wears on. If you haven’t sent In your 
response yet. please fill It out even if you are 
miserable, poor, shoeless, and liberal. Send it in 
to be counted. 

A few notes came in the mail last month. Avram 
Kalisky is now chief technologist In the Office of 
the Chief Scientist at the Israeli Ministry of 
Industry. He says that he has made several 
attempts to start up an M.l.T. Club of Israel, but 
the response has not been too great. He has now 
decided to try to concentrate on one event a year. 
Good luck, Avram. He also would appreciate 
hearing from alumni about to visit Israel so that he 
can have them participate in M.l.T. alumni gather¬ 
ings. "Is anyone going to MELECON ’81?" he 
asks. 

Dorsey Dunn is moving from Tokyo to Singa¬ 
pore where he will be the general manager for 
Mobil Oil's activities In Singapore. Malasia. and 
Thailand. It's a huge responsibility. Congratu¬ 
lations. Dorsey! .. Pete Gaposhkin has been 
teaching In the Department of Physics at Merritt 
College in Oakland since last September. ... 
Richard Meehan writes that he remains president 
of the Earth Sciences Association in Palo Alto and 
is still an assistant professor at Stanford in the 
School of Earth Sciences. To top It off. Richard 
has a book coming out this fall to be published by 
the M.l.T. Press. 

Also in Palo Alto is Peter Harlan who writes that 
he “joined Nestar Systems as vice-president of 
marketing after 18 years with IBM. Nestar 
develops and manufactures systems to extend 
the capabilities of microcomputers into full-func¬ 
tion distributed computing systems. Current 
technology is based on Ethernet-like local 
computer networks. Previously, at IBM, I had 
been product manager for interactive products, 
which included APL. BASIC. PASCAL, and a 
time-sharing program product. I really enjoyed 
my career at IBM which spanned engineering, 
programming, sales, and product management." 
Thanks for the letter, Pete. 


Finally a note about Reed Freeman who just 
became a vice-president at Union Carbide where 
he has been working since 1961. Wow! That may 
be a class record for longevity. Reed is in charge 
of herbicides and plant growth regulators, what¬ 
ever they are. Good show. Reed. 

I will compile all the questionnaires and fill up a 
couple of columns in the fall with the results. They 
should be fascinating. — Andrew Braun. Secre¬ 
tary. 464 Heath St.. Chestnut Hill, MA 02167 
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A year ago I received and reported on a myste¬ 
rious fragment of a newsclipping about Jeffrey 
Steinfetd He has cleared matters up by writing 
that he has no idea what it was all about. Except 
for occasional sabbaticals, he is still in the M.l.T. 
Department of Chemistry and recommends that 
everyone buy many copies of his books published 
by M.l.T. Press and Plenum Publishing Co. ... 
Kaye Porter is a staff scientist at Watkins- 
Johnson working on special purpose high resolu¬ 
tion CRTs. ... Robert Brady has been named 
vice-president of Moog, Inc., and president of 
Aerospace Controls Group. — John E. Pruaalng. 
Secretary. 2106 Grange Dr., Urbana, IL 61801 
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Greetings and salutations. Hope the summer 
finds you all healthy, wealthy, and wise. I have a 
reasonable crop of alumni fund envelope flaps 
and press releases this month, but I had to do 
some detective work to find out who a couple of 
them were from. Please make sure.you put your 
name on the notes section of the flap as well as on 
your check! 

Joe Goldlarb. his wife Toni, and their two chil¬ 
dren — Lisa, 12 and Seth, 9 — have been living in 
Teaneck, N.J., for the past nine years. Recently 
they bought one of Teaneck’s original Dutch 
Colonial stone houses, a house listed on the New 
Jersey register of historic sites. The Goldfarbs 
spend their weekends looking for antique fur 
nlshings for the house. Joe is still at Mt. Sinai 
School of Medicine in New York City as an asso¬ 
ciate professor of pharmacology. He is a trustee 
on the Teaneck Board of Education and served 
as board president in 1980-81. Wife Toni is a 
medical writer. 

Mill Grebler reports that he made his annual 
business trip to Hong Kong, Taiwan, and Korea 
last September to pursue Imports of sweaters. He 
says that our economic problems in the U.S., 
combined with the rise in energy costs, have had 
particularly bad effects on the growth economies 
of these countries. In January the Greblers vaca¬ 
tioned In St. Bart's In the Caribbean. They 
recommend the island If you want to “get away 
from it all" and soak up some sun. 

Lennart Ehn moved to the Washington. D.C., 
area after his divorce four years ago. He had 
previously lived in the Boston area and In Califor¬ 
nia while pursuing an M.S. In construction 
management at Stanford University. His career 
has been in the construction and real estate 
development fields. Len Is presently managing 
the construction of a new headquarters building 
for the International Telecommunications Satellite 
Organization. 

Closer to home, a note from Card Pontius 
informs us that he is a senior systems engineer at 
TRW. He was also recently appointed to the 
board of directors of the Foundation for 
Advanced Research Technology in Fullerton, 
Calif. This foundation funds basic and applied 
research in cardiology. ... Another classmate, 
and ex-cardplaying crony of mine, is also making 
his home these days in Southern California. L. 
Andrew Campbell is a member of the technical 
staff at Aerospace Corp. Andy is in the Orbital 
Systems Analysis Section, Signal Analysis Soft¬ 
ware Department. 

A press release informs us that Henry S. 
Reeder and Joseph Maybank. '58, principals of 
Architectural Resources Cambridge. Inc. 


received an award for excellence in architecture 
from the New England Regional Council of the 
American Institute of Architects for the design of 
the Kennedy School of Government at Harvard 
University. ... Finally. Steve Swerflng arranged 
the participation of his firm, Tektronix, in M.I.T.'s 
Course Vl-A cooperative work-study program. 
Steve will be the technical coordinator for assign¬ 
ment of M.l.T. students at Tektronix. ... Enjoy 
your summers, more next month. — Mike Bertin. 
Secretary, 18022 Gillman St, Irvine, CA 92715 
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We have a few Fund envelopes and a couple of 
press clippings, but I’d say we are back to-thin 
columns (again!). Please write. 

Paul Kasameyer reports that he is the group 
leader of the Applied Geophysics Group at the 
Lawrence Livermore National Laboratory. Paul 
says that his wife Ann is enjoying teaching piano 
and that their three kids are suffering through the 
decay of California’s public school system 
following the passage of Proposition 13.... Mark 
Hanaon says he has a new job as director of 
management information systems at Warren, 
Gorham, and Lamont, Inc. in Boston. Mark says 
It's a great job dealing with systems from Apples 
to 370s. 

George Lae has changed jobs after 13 years 
and Is now working in Los Angeles for a small 
computer consulting firm. George’s wife, two 
daughters, and son are all doing fine, and he Is 
still very active with personal computers.... Alan 
Schutz and his wife Berylee report the birth of a 
daughter, Shayleen Elizabeth, after three boys. 
Alan is now division leader of the Electronic 
Design Division at Draper Lab. ... Doug Sprang 
was promoted to general manager of the Disc 
Memory Dlvison of Hewlett-Packard last October, 
and became engaged to Barbara Harrlman in 
December. He sends all his classmates his best 
wishes for 1981. 

Matt Mlezlva has been promoted to head of the 
Air Traffic Control Systems Directorate at the Air 
Force Electronic Systems Division at Hanscom 
AFB in Bedford, Mass. Matt has worked as a 
civilian at ESD since 1971.1 learned of his promo¬ 
tion by walking by his old office (as ESD's chief of 
corporate planning) and being told he had moved 
to another building. Matt and Brenda still live In 
Acton, where Matt is trying to reduce his level of 
activity In the town government. ... Dick Laraon 
and Amadeo Odonl have published a textbook, 
Urban Operations Research, based on the course 
they have been teaching at M.l.T. since 1971. Dick 
is a professor in the Department of Electrical 
Engineering and Computer Science and in Urban 
Studies and Planning. Amadeo Is in the Aero¬ 
nautics and Astronautics and Civil Engineering 

Departments_and that is It for now. I guess the 

next issue will come out In the fall, though its early 
April now. Have a good summer and write. — 
Steve Lipner, Secretary, 6 Midland Rd., 
Wellesley. MA 02181 
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I was saddened to learn that E. Vincent Merry 
died in Boston last November 6 after a brief Ill¬ 
ness. A native of Jackson, Tenn., Vincent joined 
Polaroid as a research chemist after graduation 
and later took a leave of absence to attend 
Harvard Business School where he received his 
M.B.A. in 1973. He returned to Polaroid as staff 
assistant to the vice-president of research and 
later was corporate program manager of a major 
battery manufacturing project. He leaves his wife, 
Karen, a daughter, Kara, and a son, E. Vincent, Jr. 

... Judith and Nathan Curtand are the proud 
parents of a daughter, Rebecca, born December 
23, 1980. He is the manager of the Electronics 
Department for the Microbit Division of Control 
Data in Lexington, Mass. ... Tom MUIer was 
married to Sara Talbot on June 2, 1979. They 
were blessed with the birth of their daughter, 
Isabel, on December 20, 1980. Sara teaches first 
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grade In Southborough, Mass., and Tom Is a 
special programs engineer at Bose Corp. In 
Framingham. ... Gerry is now working in the 
Accelerator Department at Brookhaven Lab on 
Long Island. 

Dave Schramm was named In the April 1981 
issue of Next magazine as one of the 100 "most 
powerful” people for the 1980s (one of only two 
physical scientists on the list). He received the 
1980 Gravity Foundation Prize for work on 
massive neutrinos. Last September he climbed 
Chimborazo (21,000 feet) In Ecuador. ... Ed 
Gettman is an assistant professor of medicine 
and radiology at the Washington University 
School of Medicine in St. Louis. He is also the 
medical director of the Cardiac Diagnostic 
Laboratory of Barnes Hospital. His chief research 
interest is in nuclear cardiology and. particularly, 
positron emission tomography. Wife Nancy is 
working as a senior social worker at Barnes 
Hospital. ... Richard Vaughan is a consulting 
actuary In the Milwaukee office of William M. 
Mercer, Inc. ... George Sacerdote has joined 
Arthur D. Little, Inc. as a management consultant. 
He and Carol are having a grand time with their 
two sons, ages 3 and 1. — Jim Swanson, Secre¬ 
tary, 878 Hoffman Terr., Los Altos, CA 94022 
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Class Reunion, August 1, af Tom Na|arlan's 
summer house In Hull. Sunday, August 2. Is the 
scheduled rain date. Please contact Sina at (617) 
925-1667 or me at (617) 866-9788 so we can plan 
for the number coming. 

I've just received some advanced copies of The 
Vanishing Tower which is my largest publishing 
project to date. Now I have to work double time to 
get out the Modesty Blaise book by the time 
you're reading this. ... Word from two entrepre¬ 
neurs this month. Alan R. Millar started TrlSolar- 
Corp this year in Bedford. Mass., which sells 
photovoltaic power systems, including solar 
electric power for remote water pumping, remote 
residences, and R&D for DOE grid-connected 
residences. ... Chris Brooka and two associates 
formed Analysts International Corp., a manufac¬ 
turing consulting group. ... Having just com¬ 
pleted his residency In obstetrics and gynecology 
in June, Donald J. Collins has moved to 
Tahlequah, Okla., with the Indian Health Service. 
... Sheryl and Sanford Ashman are residing with 
children, Gregory (6) and llyssa (3), In Ewing 
township, N.J. 

Working as a biomedical engineer at Lawrence 
Livermore Labs near San Francisco is John 
Morrill. John got married in June and will be 
getting his black belt in jujitsu next spring — 

unrelated events, I assume_Also based in San 

Francisco is Michael Moioy, who after seven 
years In the U.S. Navy is now a DC-9 co-pilot for 
Republic Airlines. ... Enjoying the California 
climate is John Gage, recently married and now 
working as an engineer for the Marin Municipal 
Water District. ... Kalju Laanamenta Is working 
as a fixed-income strategist for Merril Lynch 
Royal Ltd. in Toronto. ... Still In the area after all 
these years are Paul Kudlrka, who is working for 
the patent law firm of Wolf, Greenfield, and 
Sacks in Boston, and Roes Hunter, who is working 
at Pugh-Roberts Associates. Inc. In Cambridge. 
Ross, who married Catherine Kvaraceus last fall, 
spent the previous seven years teaching mathe¬ 
matics at Wellesley High School. 

Editor's note: Due to a mysterious super-glitch 
the following material was left out of last month’s 
Issue. Sher and Rick Bames are active in local 
theater and choir In Acton, Mass. Rick reports 
that Bob Davis blew through town on a whirlwind 
International trip for the U.S. House Appropria¬ 
tions Committee and that Dan Dudgeon is still 
driving competitively on Massachusetts public 
roads.... Working at the Sperry Research Center 
In Sudbury is Tom Schonhoff. who received his 
Ph.D. in electrical engineering from Northeastern 
last March. 

The Greater Boston Pistol League season 
ended with me as fourth man on the M.l.T. P&R 


Club team. I hope to see some of you at the 
reunion this year. Write. — Robert K. Wiener, 
Box 27, M.l.T. Branch. Cambridge. MA 02139 
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Steven R. Gordon has recently joined Simat, 
Helliesen, and Elchner as a transportation consul¬ 
tant specializing in air and surface transportation 
modeling. He is a vice-president with public and 
private sector experience and several publica¬ 
tions. .. . Bob Dennis writes concerning his 
acceptance of a very attractive professional 
opportunity with Massachusetts Financial 
Services Co., which has an extensive group of 
mutual funds, trusts, and annuities. Bob Is 
responsible for portfolio management of the tax- 
exempt bond funds of the Fixed Income Depart¬ 
ment. He and Marjie had their first child, Melanie 
Jill. .. . Anthony Picardl, now with Charles River 
Associates as a consultant on financial simula¬ 
tion, pollution, and energy studies, was in the 
Caribbean with his spouse scuba diving and 
photographing reef fish. ... Ronald Stoltz is 
supervisor of the Materials Development Division, 
Sandia National Laboratories in Livermore. Calif. 

A letter from Paul Doherty says that after 
finishing at M.l.T. In solid state physics, he visited 
the U.S.A.F. as a researcher and then became an 
assistant professor at Oakland University in 
Rochester, Mich. His research Is in laser light 
scattering and microcomputer graphics. Tenure 
was awarded In 1981, and his time is divided 
between extensive rock climbing and teaching/ 
writing. . .. Patrick Crane is a staff scientist at 
NRAO in Greenbank, W.Va. 

The writer's family number is expected to 
increase to five In the late fall. I have been fortu¬ 
nate enough to have a golfing vacation in Myrtle 
Beach, and my law practice continues to expand 
after having become a partner and office 
manager. — Robert O. Vegeler, Secretary, 
Kennerk, Dumas. Burke, and Backs, 2120 Ft 
Wayne National Bank Bldg., Ft. Wayne, IN 46802 
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Timothy H. DeCook, M.D. is In private practice at 
Providence Medical Center, Seattle, after a year's 
fellowship in anesthesia. He and his wife Bev say 
the Pacific Northwest is great. ... Charles E. 
Williams is a principal In a consulting engineering 
firm and is starting a second engineering 
company (any man who likes fine wines is bound 
to make It).. . . Robert M. Churella is an associate 
attorney at Klrtland Packard and is Involved In 
defending lawsuits against airlines and aircraft 
manufacturers. He ways he recently purchased a 
condominium and Is now a wholly owned subsi¬ 
diary of the local savings and loan.... Richard C. 
Akemann writes: "Ran my first marathon in 
January. Look out for the last two miles ... you 
climb 'the wall.' ” 

H. Dubose Montgomery is a director of 
National Micronetics, Inc., a maker of magnetic 
heads and materials and thin film high reliability 
parts. ... Thomas R. Smith is.head of the mathe¬ 
matics department and the Park School, Brook¬ 
line, Mass., a private day school. His daughter 
Heather was one year old in March. He has 
recorded an album of folk songs for children 
which is available at the Children's Museum in 
Boston. His family, job, and banjo take up most of 
his time. ... Steven C. Smith joined Westvaco s 
Bleached Board Division as paper process 
supervisor. Steve Joined Westvaco as research 
engineer in the coating group focusing on devel¬ 
oping new product processes for the fine paper 
division. Steve and his wife Ann have two sons — 
Craig and Geoffrey — and live in the Valley Ridge 
Section of Allegheny County. — Hal Moorman, 
Secretary, P.O. Box 1808, Brenham, TX 77833 
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I saw Gail Thurmond in New York City right 
before I left for China. Gall had come down to 


New York to play for the weekend, taking time off 
from deciding where she wants to be a doctor 
next year. China, by the way. was very Interesting. 

... Another doctor. Susan Liabenhaut. went to 
Alaska for a great vacation last summer. She is 
living in Bethesda, Md., and is enjoying her work 
a lot. ... Another doctor, Darrell Rlget, reports 
that he is currently a National Institutes of Health 
training fellow at New York University. As a 
dermatologist, he is concentrating on skin cancer 
and dermatologic surgery. The lucky guy recently 
presented a paper In Paris at the meeting of the 
International Society of Dermatological Surgery. 
The paper was on "Recurrences of Skin Cancers 
Using Microscopically Controlled Surgery." ... 
James A. Scott is the last doctor reporting in this 
month. He Is currently finishing a second resi¬ 
dency at Mass. General Hospital. He notes that he 
is "still looking forward to not having to answer In 
the negative to the Inevitable.'Gee, you must be 
making a lot of money.' " Still, he is having more 
fun now that he is no longer an intern. 

Brad C. Bllletdeaux notes that he has moved 
outside of Manhattan to rural Randolph Township 
in New Jersey, and he has changed jobs so that 
he is finally working for a "household name," 
Exxon. He is now a senior analyst with the 
communications and computer sciences depart¬ 
ment. 

Kenneth Kempson is in his third year of 
law school at Virginia. He claims that since there 
is no Ice rink in town most of his time has been 
devoted to the law review. Apparently It has paid 
off since he notes that he will be clerking next year 
for one of the judges (unnamed by him) at the 
U.S. Court of Appeals for the District of Columbia 
Circuit. ... Finally, Richard Mendelsohn notes 
that he is a chemistry professor at Rutgers' 
Newark campus. He is doing research In bio¬ 
logical membrane structure which is being funded 
by NSF, NATO and Research Corp. 

That’s it for this month. Send in your news so 
there will be more for next time. Have a great 
spring in the meantime. — Wendy Elaine Erb, 
Secretary, 531 Main St„ Apt. 714, New York, NY 
10044 
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Greetings to all from the sunny South. We have a 
fair amount of news to catch up on, so here goes. 
Our Penman of the Month Is Peter Guldberg. who 
after six pages of praise for the column, men¬ 
tioned that “I was recently named an associate in 
HMM Assoc., Inc., a Waltham environmental 
consulting firm. As an air pollution consultant, I 
also teach at EPA’s Training Institute In North 
Carolina." Peter's wife Alexandra and he are 
enjoying remodeling their Lincoln home. 

Forrest Milder finished Harvard Law in 1977 
and is now a tax lawyer with Brown, Rudnick, 
Freed and Gesmer in Boston. He married Sara 
Packard (Wellesley 75) In June 1975. Cha-Rie 
Tang and Bruce have a big old house in 
Pasadena, Calif., complete with a carpenter's 
workshop, computer room, watercolor studio and 
drafting room. She just returned from a hike to 
beautiful Zion, Utah. Mike Cheng also is a new 
Californian and, having married Theresa Horn, is 
working as a product manager for ROLM Corp. 

Ann McBaln Ezzell has started fencing, again, 
at the Alcazar Fencing Club of Cleveland Hts. She 
has also started her own business — Couture 
D'Escrime — designing and making custom 
fencing clothing. Ann is still at home with a two- 
year-old. Glenn Sherfln is about to enter his last 
year of orthopedic residency at SUNY Hospital at 
Stony Brook, N.Y. Glenn and Phyllis are proud to 
announce their second daughter, Jaclyn Heather 
('03) in October. 

Lest the thunder of the previous note steal the 
thunder of the next one, try to forget It and con¬ 
centrate on this — your weary hero and long- 
suffering spouse Ruth are even prouder to 
announce the birth of — taran-tara — a son — 
number two son for our little family. Robert 
Morrison Orr Sutton, Jr. was born on March 30, 
1981 in Manassas, Va. He is now taking writing 
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lessons from (or perhaps should be giving them 
to) his proud papa. — Robert M. 0. Sutton, Sr.. 
819 Buckingham Ct., Warrenton, VA 22186 
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A column was skipped. Did you notice? It was 
mine I confess. Four months ago. the deadline 
notice arrived from the Review on the back of a 
postcard. No news. But this month, there's letters 
and press releases and (gaspl) even a news 
clipping. 

Valerie and John Pearaon had a baby boy. 
Joshua David. John's disposing Radwaste for TTI 
Engineering. . . . Mary and Joe Walkush had a 
"baby" December 12. Details at 11:00. .. . Vicky 
and Paul Schindler had a girl, Marlow Lynne 
Schindler, on January 11.1 swear Paul must have 
a press agent because I got that piece of news 
from no less than four separate sources. . . . 
Michael Ryer was promoted to product line 
manager at Intermetrics. . . Sue and Roger 
White, after two years of owning and running the 
Computerland of Salt Lake, have sold out. He's 
now a marketeer for Novell Data Systems, "a new 
computer manufacturer in Orem, Utah.” (As 
opposed to manufacturing "old" computers.) .. . 
Seth M. Powaner is still at Michael Reese in his 
psychiatry residency. He mentions Larry Segil 
and Ed Rlngel in his note and says they are 
finishing up in medicine soon. He also mentions 
Alex Alaen and Dennis Sprecher. Alex is con¬ 
tinuing in radiology at the University of Chicago. 
Dennis went to the National Institute of Health. 
When you run out of things to say about yourself, 
as you see here, you can also write about other 
classmates. 

Elizabeth Bagnall is a research engineer at 
FMC Corp. and secretary of the M.l.T. Club of 
Princeton. She spends a lot of time with the flute, 
Quantum and Maxwell (her dogs), and her new 
home. Quantum jumps over Maxwell's equations. 
. . Richard Chace married Jane Otis, and he is a 
resident in ophthalmology at two Boston-area 
hospitals. . . . Nall Cohen is assistant professor of 
law at Seton Hall University School of Law. .. . 
Eva Hollander and husband Irwin have made the 
big move “to suburbia" — from Brookline to 
Sharon. In October she had twins! Congratula¬ 
tions! Eve is presently a full-time-and-a-half 
mother to Ester and Zoi, the new ones, and older 
brother Pesach. G. Paul Hendrickson, with a 
lot of help from his wife, welcomed his first child 
recently. His name is Gregory Paul, weighed nine 
pounds, five ounces, and was the main reason the 
folks moved to a new and larger condominium. 
... Dr. Elizabeth Wise and husband Jock Young 
are expecting a baby this month, right after she 
finishes her family medicine residency. Nothing 
like a little practical experience to help keep the 
job in perspective. They're investigating small 
towns in the mountains to move to. 

Arnold Schlemann has formed SCS Inter¬ 
national, an international computer consulting 
organization, educating top management about 
King Komputer in Colombia and the U.S. . . . 
Whoever wrote the note from Dorothy and Tom 
Peterson has impeccable handwriting, which is a 
good thing for someone in his third year at the 
University of Colorado School of Medicine. 
Jessica is 2 and little Andrew is 3 months. . .. The 
note from Richard Granstein says he's leaving 
Mass. General in July to do research at the 
National Cancer Institute for a while. 

Frank Morgan wrote an interesting letter-to- 
the-editor which somebody Xeroxed and sent to 
the Alumni Association. A copy of it eventually 
rolled to me, and I would like to quote from It. 
Frank is undergraduate mathematics chairman at 
Tech. In the letter he explains the reasons for 
radical changes to the 18.01-18.02-18.03 calculus 
requirement to come about this October. “Our 
goal in all this is to provide freshmen the best, the 
most absorbing, and valuable calculus subject: 
one to delve into, not to get over with. We have 
heard no convincing reason or need for freshmen 
to take 18.03 or rush through their requirements. 
The soundness of an education is not measured 


by an accumulation of credits. You are here for 
the subject that catches your imagination and 
enthusiasm; don't settle for anything less." 

Frank Vellacclo got tenure at Holy Cross. He’s 
associate professor of chemistry now. . .. Gary 
Raymond writes: "Working on developing new 
people-oriented programs at company. Expect to 
complete M.B.A. at University of Chicago in 1981. 
Almost entire job is now management — still... I 
hope my lab days are not over." 

Richard Sternberg wrote a long beautiful letter 
which I wish I could quote at length. He's a senior 
resident In orthopedic surgery at New York 
Medical College. He married the beautiful Linda 
Singer, and July marks their Sth anniversary. 
They've kept in touch with a few classmates. Dava 
Barnatcin lives in the Los Angeles area and works 
for “a company called TRW." Dave sails and 
races. Ed Chap is in the same orthopedic 
program as Richard, and they’ll both finish in 
June 1983. Linda and Richard live in Manhattan 
“(upper east side no less)." No puppies, no 
kittens, no children yet. Their respective resi¬ 
dencies are letting them have more time, so 
they're learning to enjoy New York City. Espe¬ 
cially the NYC Ballet. Subscriptions and every¬ 
thing. They've even seen some of the museums. 

That's it for news. Hope your corn came up. 
Write please. — Co-secretaries: Lionel Goulet. 34 
Tremlett Sq., Dorchester, MA 02124; Jim 
Gokhale, 12 Pond Lane. No. 54, Arlington, MA 
02174 
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There is a good deal of news this month, which 
spares me the effort of having to make anything 
up. John D. Weeks, who received his Ph.D. in 
June 1980, is now a post-doc in the geophysics 
department at Brown University. He is "busily 
building the best rock squeezing machine in the 
world." How’s that for a high pressure job? ... 
Dave Lockwood still reigns supreme as the World 
Singles Tiddlywinks Champion. He says, ”1 am 
currently employed as director, airline econo¬ 
mics. at Pan Am in New York. I am traveling a lot 
on weekends, to England, Brazil, Italy, etc." Yes, 
there are advantages to working for an airline. 

Richard Barron now lives in a suburb of 
Washington, D.C., and works for American 
Management Systems as a systems software 
analyst. "I married Carol Sherman in August of 
1979. We have a six-month-old daughter, Elysa." 
. . . John Sybalsky writes, "Since 1975 I've spent a 
few years working for Cornell University Medical 
Center in New York, a year with COMPRO Asso¬ 
ciates doing APL consulting in the Hudson Valley, 
and now I'm employed by Ginn and Co. in Lexing¬ 
ton. applying computers to elementary and high 
school textbook publishing." ... A brief update 
on Edward Capparelli, who is living is southern 
Texas with his wife Gillian: he Is now over half 
through his residency in family practice. 

Dr. Susan A. Fuhrmon is married to Dr. Larry 
C. Lasky, 72. Susie is in her third year of resi¬ 
dency In pathology at the University of Minnesota. 

. . . Joseph Sacco writes. "I am currently living in 
'Beutiful' (sic) Waterbury, Conn., and working — 
much harder than I would like — at St. Mary's 
Hospital (a Yale-affiliated community hospital) as 
a resident in internal medicine, t’ve been married 
to Gail Alter, a Boston University grad, for the last 
year and a half — it’s great when we both manage 
to be home at the same time.” 

Of special interest to those of us who lived in the 
H42 suite at MacGregor House (the Zoo): John G. 
Klincewicz. who works for Bell Labs, recently 
became co-book review editor for Networks, a 
professional journal in operations research. . . . 
Jim Demers is now doing post-doctoral work in 
chemistry (or is it alchemy?) at Columbia Univer¬ 
sity. “New York City is just a bit different from 
Palo Alto — the change in environment is sort of 
like moving to another planet! But no complaints: 
the City is a fantastic place to live, at least for a 
year or so (until I've tried all the bars and dance 
clubs)." All right: get down tonight and do the 
hustle. 


Kenneth Rumstay is currently working on a 
Ph.D. in astronomy at Ohio State University. He 
married Sue Ellen McGrath on October 14. 1978. 
For all you astronomy buffs that's Julian Date 
2,443.796.. . . M. Bruce Fegley, Jr. reports, "After 
receiving my Ph.D. in June 1980.1 started working 
as a postdoctoral research fellow at the Harvard 
College Observatory, where I am continuing work 
on chemical problems connected with the origin 
of the solar system.” 

Two entrepreneurs within our ranks: Martin 
Cawthon has formed Cawthon Scientific Group 
for custom software/hardware applications of 
microcomputers. .,. Jeffrey Moore has formed 
his own consulting firm, Custom Applications, Inc. 

. . . Michael Kozinetz works for Badger America, 
Inc. where he is currently a field liaison engineer 
assigned to a rubber finishing unit run by Exxon 
Chemical in Baton Rouge. He says he likes the 
Louisiana area and especially the mild winters. 

. . Douglas Brown is working for Ionics, Inc. in 
Watertown, Mass., as manager of product engi¬ 
neering. He spends 15 to 20 percent of his time 
traveling to Europe, North Africa, and the Middle 
East. .. . Benjamin Hauptman passed the District 
of Columbia bar exam in July 1980. He is now 
associated with the firm of Lowe, King, Price, and 
Becker in Arlington, Va„ as a patent attorney. . .. 
Michael Cucchlesl is practicing real estate law at 
the Newport Beach, Calif., office of the Los 
Angeles based firm of Gibson. Dunn, and 
Crutcher. . . . George Emerson writes, "I left 
Digital Equipment Corp. in September 1980 to 
begin working in my father's company, designing 
and manufacturing medical equipment. Still living 
in Arlington. Mass., but in a new apartment with 
Kevin P. Koch, 76, as landlord. This winter I went 
on a ski trip to Hunter Mt., N.Y., with Wray and 
Sherry West. 76. Keith Weldon, 76. and Ellen 
Weinstock.” 

Have a nice summer. — Alex Castaldo, Secre¬ 
tary, 929 Mass. Ave., Cambridge, MA 02139 
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I am deeply sorry to report the death of Charles 
"Bud” Karmendy He passed away on January 19, 
1981. Bud and your secretary lived on the same 
floor freshman year. Our sympathies go out to his 
family. 

Miles Palmer reports that he received a Ph.D. 
in chemistry from the University of California in 
September 1980. He can now be found in the 
research labs of Eastman Kodak. ... Dave 
Campanella sends word that he "enjoyed 
working on the fall telethon, trying to get into 
shape for a few spring road races. Marathon in 
1982 — wishful thinking." . . . John Petersen is 
"currently pursuing a Ph.D. in organic chemistry 
from U.C./Berkeley.” .. . Cliff Grimes, his wife 
Ellen, and son James "are still in the cultural 
desert of the Texas Panhandle.” Cliff Is now a 
senior field engineer for Schlumberger Well 
Services. ".. . [We] are looking forward to buying 
our first house If the interest rates ever come 
down to earth again. We still don't own any Mel 
Tillis records, nor a pickup truck, etc." 

From Steven Feld: "Live in Back Bay and am 
an intern in medicine at New England Medical 
Center.” . . . Courtney McCracken is “working for 
the Navy Civil Engineering Corps on Guam. My 
wife and I are expecting our second child in 
March 1981. Recently completed the Honolulu 
Marathon in two hours, 56 minutes (my first mara- 
hon) during which I met a friend of Frank 
Richardson's, '77, whom I asked about Frank 
because of the “Iowa" on her shirt. Small world!" 

. . . James Geary is working on a Ph.D. in plasma 
physics at the University of Texas. He married 
Helena (nee Luk) in November 1980. . . . Burt 
Rubenatein is "presently employed as a technical 
consultant at Index Systems in Kendall Square, a 
management consulting firm. “I will be com¬ 
pleting my master's thesis at the Sloan School this 
fall." ... Fred Jones is a member of the technical 
staff, laser and optics department, of the Aero- 
pace Corp. 

Alan Levin writes that he was "recently 
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promoted to vice-president within the business 
analysis group at the Chase Manhattan Bank." 
Congrats. . .. Vincent Maconi is now working for 
Booz, Allen and Hamilton, Inc. in Bedford, Mass., 
as a consultant. . . . Reginald “Reggie” Smart has 
gotten his Ph.D. in chemistry from Northwestern 
University in January 1981 and is now working for 
Rohm and Haas in Philadelphia. 

Christopher Garrod sends his annual letter. I 
wish we could print it in its entirety. However... 
"Greetings from sunny southern California. . .. 
Last year I mentioned that I fell in love with Renate 
(rhymes with sonata). I love her more this year.. .. 
Last spring we went hiking in the Grand Canyon. It 
was the first time we had seen it Amazing — 
that’s a big hole in the ground ... camped in a 
snowstorm on top and then hiked down the S. 
Kaibab Trail past the snow line to the desert. It felt 
like an awesome time machine. ... I have moved 
again to a quaint, old three-bedroom cabin on the 
main street into La Jolla. It has a fireplace and 
front porch built out of cobblestones, and there is 
a nice yard in back where we hope to plant a small 
garden. This house is a little smaller than the last 
one In Cardiff-by-the-Sea. The trade-off wasn't for 
the size nor the money but rather for the shorter 
commuting time. I now live two miles from school 
(Scripps Institution of Oceanography) rather than 
12. Back at Scripps, I'm still a professional 
student, and well into my fifth year (22nd consec¬ 
utive year in school), and I still work in the visibility 
lab under a contract to the Navy. (No, they haven't 
made me cut my hair.) My segment of the contract 
is to study bioluminescence with satellite 
Dynamics Explorer-A, which is to be launched on 
July 31, 1981. I gave (what is perhaps the first) 
seminar on satellite oceanography to the space 
physics group at the University of Iowa. This has 
been a great year for me, and my health couldn’t 
be better.” I regret I had to edit so much out, as it 
is a beautifully written letter. 

Other letters: Steve Lubar writes that he has 
"moved back to the Boston area, and am now the 
curator of a new museum of industrial history 
being built In Waltham (Charles River Historic 
Industries). I am interested in hearing from 
people working in the Boston area who know of 
old (pre-1900) machinery that might be recorded 
or donated to the museum.".. . Jeff Mitchell is on 
the move. "After three years on the aircraft carrier 
Forestal, I got transferred. I asked the Navy to 
send me to an NROTC college so I could work on 
my master’s degree in the hopes of one day 
becoming an astronaut. So, the Navy sent me to 
Cape Canaveral as the officer in charge (captain) 
of a ship, the MONOB (YAG-61). The MONOB 
does research on submarine noise and has four 
labs full of the latest computers. Reminds me of 
M.l.T. I love the job. and ifs pretty awesome going 
from being one of 150 officers to being the only 
officer and the skipper to boot!" 

Congrats: To Lynne Richardson, who won a 
national medical fellowship as a Henry J. Kaiser 
Family Foundation Merit Scholar. . .. John 
Anderson has given a seminar on a moving target 
detector which screens out false alarms. 
Apparently he has had a considerable develop¬ 
mental role, while working at Lincoln Lab. ... 
Mike Steckler will be doing post-doctoral work at 
the University of Cambridge, in England, starting 
in the fall. 

As for your secretary, he got a bit bloodied in 
the Treasury Bill futures market. He almost had 
the shirt ripped off his back. However, since then 
he has been on the comeback trail. For a change, 
he made some of it back due to a decline in 
heating oil prices (how rare!) and is playing 
around in Swiss francs, sugar, and lumber. The 
Polish situation has made for some rather jumpy 
markets and a tired class secretary. This is my 
40th consecutive column. Looking over my past 
columns. I can barely believe that so much time 
has passed and that 1 have managed to write 
about so many of you. Thank you all for your help 
in this effort by sending news. Let us keep up the 
effort. — Arthur J. Carp, Secretary, Sandro 
Rohstoff, Inc., 1 World Trade Center, Suite 9853, 
New York, NY 10048 
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Happy summer sports fans. This column is being 
written in that horrendous time of spring — just 
when the weather is getting nice enough to enjoy 
it, and the work is getting serious enough to keep 
you indoors 25 hours a day. And in the middle of 
all this, a deadline. Ah, the things I do for you. 

Frances Scovil left her job at Schlumberger 
well service in Corpus Christi, Tex., and moved 
onto Union Carbide in Oak Ridge, Tenn. She just 
bought a house in the Oak Ridge area, which she 
will spend her spare time remodeling. . . . Mark 
Taylor has also been active in real estate. He 
owns a condo in Revere, Mass, (about two 
minutes away from Louis Plaza). Mark works in 
the Materials Department of General Electric in 
Lynn. ... Debra Abbott Pago has moved away 
from southern California to (of all places) central 
New Jersey. She's working on her teaching 
license for math. . . . Diane Curtla is still working 
on econometric modeling for marketing research, 
while her husband Eric Zlerlng is working at 
Charles River Associates in Cambridge. They live 
just around the corner from classmate Libby 
Seifel. ... About the time this column comes out 
Peter Chelmetz should be graduating from 
Stanford University’s master's program in mecha¬ 
nical engineering. Congratulations, Pete. . . . 
Robert Tatz and his wife have been busy since 
graduation. While he was getting his master's in 
chemistry from Berkeley and starting his Ph.D. at 
Indiana University, they've had two little boys — 
26 and 13 months old!! ... Rumor has it that 
Laurie Turkanla got married this past March, but I 
have no details — I do expect some soon. (Laurie 
has been working for Bechtel in Houston.) 

Celia Barry is working at the Electron Micro¬ 
scopy Lab at Raytheon in Portsmouth, R.I., and 
still playing lots of volleyball. . . . Rich Fagln “is 
very much the suburbanite, mowing the lawn 
around his new house." Rich has a "cushy” desk 
job at Conoco in production engineering. .. . 
Mark Smith is working on his Ph.D. in Electrical 
Engineering at Georgia Tech — he got his 
master's in December 1979. He recently took off 
six months to train for the Olympics — he made it 
to the number two position on the team. Instead of 
going to the Moscow Olympics, the team went to 
China to compete. ... Claude Wagner was re¬ 
cently transferred to the Goodyear division in 
Union City, N.J. . . . Kan LI reports that he is 
working at the Harris Corp. in Dallas, Tex. ... 
Much of the above gossip arrived care of class¬ 
mate, star, and sports car driver par excellence, 
Milt Roye, now living in Cincinnati. Milt neglected 
to send any news of himself, but I’m sure this 
oversight will be remedied soon. 

Speaking of oversights — word has reached 
me that Sand! Haber got married last September. 
Sandi graduated in 1980 from Wharton, but I've 
received no other word of her goings-on since 
then. . . . Danny Moy writes that he has started 
doing work on a low temperature study of dif¬ 
ferent amorphous systems while working on his 
Ph.D. In physics at the U. of I. However, he didn’t 
say which U. of I. ... Sue Coppersmith is also 
doing solid state work for her physics Ph.D. at 
Cornell. ... Mika Waxman wrote me a note from 
the midst of his third year at med school in 
Buffalo. N.Y. Mike spends a lot of his time skiing 
— both downhill and cross-country — and 
watching the Buffalo Bills play football. ... Rich 
Zingarelli, otherwise known as "Zingo," is 
working In Waltham for the Army Corps of Engi¬ 
neers and still living in Cambridge. 

Talk about co-optation! Geoff Baaklr, former 
quasi-radical, member of SACC, and editor of 
thursday (and creator of Stickles), is now a sus¬ 
taining member of the California Republican 
Party — card carrying and ail! Apparently, he got 
involved with the California Young Republicans 
during John Anderson's campaign, and the next 
thing he knew he was an alternate to the state 
convention of Young Republicans. Geoff is 
working as a utilities engineer for the California 
Public Utilities Commission, where he wrestles 


with Ma Bell. 

My postcard collection only received one addi¬ 
tion this month, but it was a beaut. Paul Martin 
sent a picture postcard of a refurbished IBM 
Selectric from Champaign, lit. Come on folks, 
send me postcards from your summer vacations 
— airports, shopping centers — be creative. . .. 
Tom Janson has finished up law school and is 
moving on to Wall Street. He will be starting his 
career at Reid and Priest, after he passes the New 
York bar this summer. He and Abby will be living 
in Manhattan. (He writes: Nino Pedrelli, where are 
you?). . . Laura Swira spent the winter at Univer¬ 
sity of California/Berkeley, courtesy of General 
Electric. While there, she studied automatic 
control theory and microcomputer applications. 
She returned to GE in San Jose this spring. 

Teresa Costanza Nolet stopped by to visit 
when she was in Ann Arbor. Both she and hubby 
Dan, '77, are working at Corning in Corning, N.Y. 
They just bought a cute little house (a modest 
Elmira dwelling) and invite classmates to come 
visit, so they can show off their new home — 
they'll even take you on a Finger Lakes winery 
tour. .. . Leslie Kostrlch got her master's in public 
policy last June and spent the year working at 
U.C./Berkeley's Survey Research Center. She 
hopes to move back to the East Coast soon. • 
(Hear, hear!) .. . Connall McCabe writes from 
Brighton, Mass., where he's “been watching the 
earth rotate." He sends his congratulations to 
classmates Danny Naddor and Davs Taylor, both 
of whom got married in the last year (no — not to 
each other). . . . Jon Ivsstsr writes that he got 
married last September to Jo Ann Druger, '77 
(who is finishing her M.B.A. at Stanford). Jon is 
working at Bechtel in the Bay area. . . . Eileen 
Fisher and John Brusger got married in May 1980 
and are now living in Allston, Mass. 

From Cary Cots: "This year I passed the first 
half of my qualifying exam! Halfway to Ph.D. 
candidacy! Overwhelming, isn't it? My topic was 
maintenance of the killer trait in killer yeast — 
sounds like a late, late movie. I'm still at U.C./San 
Diego, studying how molds tell time. Made a fasci¬ 
nating discovery that my mutant keeps better 
time if I feed it vinegar than if I feed it sugar. I 
wonder what happens if I get it drunk? Maybe I’m 
insane, but I miss the snow and cold of Boston. 
San Diego's weather is unrelievedly, almost 
unendurably, beautiful." 

Neal Rockowitz just finished his third year at 
McGill Medical School. Neal will be living in 
Boston this summer while doing an orthopedic 
surgery elective. Look him up at Lambda Chi 
Alpha.. .. Bruce Ho writes from Pasadena, where 
he worries whether there is life after Caltech. He's 
in his third year of graduate study, which assures 
him that there is life after M.l.T. He plays a lot of 
tennis in the California sunshine. 

Bernice Williams went back home to Houston; 
when I heard from her she was teaching part time 
at Texas Southern University. . . . Robert Marosca 
got his master's in electrical engineering from 
Stanford in June 1980; now he's working for 
Phillips research labs on magnetic levitation. In 
his spare time he plays a lot of basketball, builds 
speakers which he designed with the help of a 
computer. . . . Gens Allen writes from the U.S.S. 
Arkansas, where as a lieutenant (jg.) he's working 
in the engineering department. 

Steve Richard spent the winter doing field work 
on his geology master's thesis in western Arizona. 
He'll spend this summer mapping in central Idaho 
and hopes to graduate in 1982. ... Marianne 
Unger and Scott Prey will be getting married this 
August in Chicago. Scott is working in St. Louis 
for McDonnell-Douglas, and Marianne will be 
finishing her last year at the University of Illinois 
Medical School. 

Steve Piet, a Ph.D. candidate at M.I.T.’s 
nuclear engineering department, recently won a 
U.S. Department of Energy Magnetic Fusion 
Energy Technology Fellowship. He's only one of 
six to receive this honor throughout the country. 

. . . Pat Fennesay is still working on her master’s 
in hydrology at the University of Arizona, but 
hopes to finish before the end of the year. She will 
do some computer modeling on the Madrid Basin 
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in Spain. BUI Jefferson and Steve Richard are at 

school with her. 

Larry Yabkmg, our class agent, is at the Univer¬ 
sity of Chicago Business School, “grinding away." 
Because the winter weather was too mild for 
cross country skiing, Larry has gone back to 
gymnastics. All in all, he tells us that Chicago is a 
great place to be. .. . Howard Katz's wedding last 
December was reportedly huge — 120 guests. 
Including a whole contingent from MacGregor F 
entry. For their honeymoon Howard and Marlon 
(nee Weintraub) spent two weeks in Hawaii. 
Howard is "cranking out” his Ph.D. thesis in 
organic chemistry at U.C.L.A. and working his 
way up the local tennis ladder. 

Dan Zwillingar writes that he climbed the third 
highest mountain in North America in the spring 
of 1980, and that summer he worked at the Jet 
Propulsion Labs. For the year he was back at 
Caltech working on his Ph.D. ... And, Paul Maki 
writes from Scotts Valley, Calif., where he has 
been working as a member of the technical staff at 
Watkins-Johnson Co. since graduation. 

Last and least, there's me. A month after this 
column is written, I presume that I will have 
graduated from the University of Michigan’s Law 
School. I presume it rained (It did for my last two 
graduations). After that my girlfriend and I 
presumably will have moved to the East Coast 
(Boston or D.C.), found wonderful jobs and lived 
happily ever after. But just in case, if anyone out 
there has a position for one slightly used class 
secretary let me know (law or policy consulting). 
I'm not proud. In the meanwhile, I have to finish 
typing one paper and start researching another. 
Until further notice send mall to — David Browne, 
c/o Nielsen, 293 N. Broadway, Yonkers, NY 10701, 
(914)969-5496 

79 

Lots of news this month from all over the world! 

Paul Braisted finished his master’s in electrical 
engineering at the Tute in June 1980, and 
"headed out into the real world.” He's now one of 
approximately 25 M.l.T. grads (comprising 20 
percent of the technical staff) of LINKABIT Corp. 
in San Diego. He’s also been pursuing a new sport 

— skydiving! “I spend almost every weekend at 
Lake Elsinore (near Riverside) jumping out of 
functioning airplanes. It’s an incredible experi¬ 
ence! I guess I'm addicted to free-fall.” At press 
time, Paul was planning a trip to Europe In April. 
... Charlie Bright is “working for the Westing- 
house Steam Turbine folks. My current assign¬ 
ment is to help start up a new unit near ^ngra dos 
Reis, which is between Rio de Janeiro and Sao 
Paulo, Brazil. Big problems right now are sand in 
the oil system and a turbine foundation that 
moves up and down, causing rotor misalignment 

— 12 hours a day, 7 days a week work. On rare 
days off, I get to fend off nasty flying insects with 
an itchy bite. These occur in jungle areas which 
go right up to the beach. The beaches are 
generally not trod by humans. Only driftwood, 
crabs, and bugs meet the mountains as they meet 
the crashing surf. Should be able to learn enough 
Portuguese to get by on Copacabana beach in 
Rio!" 

Gerald Michael stayed at M.l.T. an extra 
semester to finish up his master's in civil engi¬ 
neering, then went on active duty in the Army in 
March 1980. “I was sent first to Ft Eustis, Va., for 
the transportation officer's basic course. I arrived 
here in Europe in August, and since then I’ve 
been assigned as a platoon leader in the 396th 
Transportation Co., Ludwlgsburg, FRG. My 
platoon sergeant handles most of the day-to-day 
supervision, as I also have many additional duties 
that take up most of my time: I’m the supply 
officer, physical security officer, nuke, chem, and 
bio defense officer, company executive officer, 
and about 10-15 others of lesser importance! It’s 
a very demanding job — always too much to do, 
but I really enjoy it. I’ve been to many parts of 
southern Germany, both on and off duty. It’s a 
beautiful country, except when it rains, which is 
too often! I’ve also been to or through France, 


Italy. Switzerland, Monaco, and Austria.” 

Congratulations are in order for several class 
members. Herbert Cushing and Jenny Kern were 
married in August 1980. Pretty soon, they will be 
Dr. and Dr. Cushing — Herb is a second-year 
med student at UMass in Worcester, and Jenny 
is a second-year med student at SUNY in Syra¬ 
cuse. They hope to be together during their third 

and fourth years_After graduation. Barry Kulp 

went out to Phoenix to begin an engineering rota¬ 
tion program with Motorola Semiconductor. 
Barry writes, "I started missing my sweetie, Lisa 
Landry (B.C. ’79). So, in September, I got 
Motorola to transfer me back East to my present 
job as an applications engineer for micropro¬ 
cessors and systems in the Hamden, Conn., sales 
office. Lisa and I are engaged to be married May 
24, 1981.” ... Douglas Barnard, a law student 
at the University of Minnesota, saw Dave 
Westenberg on an Interview trip to Boston last 
fall, and reports, "Dave announces that law 
studies at Harvard still left him with time to get 
engaged!" 

Thomas Burgmann is back in his native 
country working at the Xerox Research Centre of 
Canada In Mississauga, Ontario. “My knowledge 
of microprocessors is finding application in many 
research projects and aiding our scientific staff to 
be more productive as regards data analysis. I 
almost feel like I’m accepting the salary under 
false pretenses because I enjoy what I’m doing so 
much that It almost seems like I’m paid to play all 
day!" . .. Peter Santeusanlo has been working as 
“an independent consultant In the micropro¬ 
cessor world." He would like to hear from people 
interested in forming an engineering consultants 
collaborative. .. . Mark Stem resided for a year 
with Ted Pounds, Doug Grearaon. Tom Potter, 
and Jon Powell (that’s a lot of brass rats!). Now 
with General Electric in Milwaukee, Mark spent 
the last six months at GE plants around the United 
States, as well as Mexico City. ... Paul Denney 
has been promoted to junior research engineer 
for rail products at C.F.&I. Steel Corp. 

Larry DeMar wrote in January after a "great 
three-week trip back to the Institute — my first trip 
back. It was a nice reunion with all the old friends, 
and was the ideal time (IAP) but was as cold as I 
ever remember it being in Boston." Larry is still in 
Chicago designing pinball machines and video 
games for Williams Electronics. He warns, 
"Pinball addicts should watch for my latest work: 
The Black Knight!" ... Kenneth Calvert spent a 
year at Stanford University and got his master’s in 
computer science In 1980. He Is now employed by 
Bell Labs in Holmdel, N.J., doing "software design 
for new network administration systems.” 
Kenneth adds, "Living near the shore and actually 
enjoying It — New Jersey Isn’t all It’s cracked 
down to be!” .. . Albln Mark Nowitzky has a new 
job at Informatics and enjoys ballroom dancing. 

.. . Pamela Barry is In her first year at the Univer¬ 
sity of Connecticut Law School. ... Thomas 
Dodgen is an "associate engineer, senior" for 
Lockheed Missiles and Space Co. in sunny 
Sunnyvale, Calif. He Is part of a study group in the 
new business area of the company. 

Michael Coppola Is at the University of Virginia 
"studying the regulation of bone marrow hemato¬ 
poiesis as It relates to such diseases as leukemia 
and aplastic anemia." (I don’t know about you, but 
I’m impressed!) . . . Lawrence Robins spent last- 
summer in Israel "learning about the country by 
studying at Hebrew University, touring, and visit¬ 
ing friends and relatives.” He doesn't say where 
he works but reports that "Stevs Holzner has 
been enlivening the office we share with his wit 
and wisdom!" ... D. Scott Holmes is an Air Force 
engineer at the Aero Propulsion Laboratory in 
Dayton, Ohio. “The travel opportunities have 
been good In the Air Force — traveled to Boston 
several times last year and once to Portugal to 
attend a NATO conference on superconducting 
materials. My present work is on superconducti¬ 
vity and transient heat transfer to liquid helium." 
He adds, “Lots of neat caves In the Kentucky- 
West Virginia area — got into spelunking.” (I 
looked it up — It means exploring caves as a 
hobby. You’re welcome.) ... Jim McCormack 


was one of two organizers of the M.l.T. Swim-a- 
Cross on March 18 to benefit the American Red 
Cross. 

My colleague from the Class of '80, Ken 
Turkewitz, has proved to be a gossipmonger par 
excellence! He came up with the following info: 
Mika Shatz. a Ph.D. candidate in physics at 
Caltech, reports that his work is going okay and 
moving at a steady pace. .. . First Lieutenant 
Larry Ames is stationed in Fulda, Germany. ... 
Phil Buchan and Arthur Ng are both working at 
Draper Labs. . . . Dave Wlnikoff works at ROLM 
Corp. in the San Francisco Bay area by day and is 
an M.B.A. student at night. He has recently 
become a “winemaster," making his own wine 
and champagne! ... Debbie and Ron Dictor 
became the proud parents of a son in mid- 
January. Congratulations! ... Chris Ickler is 
designing speakers for Bose in Framingham. 
Says Ken, "As Chris’s former next-door neighbor, 

I can tell you that there was never any doubt In 
mind that this would be his fate!” ... Thanks, Ken, 
for all the dirt! 

Barbara Tracy is in med school in California, 
courtesy of the Navy. She will be in New England 
in June and possibly July. She would love to get 
back in touch with friends who are still on the East 
Coast. Please contact her via her parents at 123 
Mary Way, Los Gatos, CA 95030. 

That’s all for now, classmates. Write soon — 
and please note the change of address. — 
Sharon Lowenheim, Secretary, 98-30 67 Ave., 
Forest Hills, NY 11374 

80 

Just a few notes trickled In for this month's 
exciting news flash: 

Scott Norton graduated from Surface’Warfare 
Officers School back in December, along with 
fellow classmates John Stenard, Vlnnle Squltierf, 
and Phil and Dottle Beiert. In February, Scott 
reported to the guided missile cruiser U.S.S. 
Harry E. Yarnell for an Indian Ocean cruise. He 
reports that he is the electronic materials officer 
responsible for repair and maintenance of the 
ship’s radars, radio gear, and Factual Data 
System computers. .. . Mark Connaughton has 
been working on lifecycle improvements on the 
space shuttle's main engine. He is quick to point 
out, though, that he Is not the one who designed 
the tiles! 

Alexander Wilgus is In graduate school at 
Georgia Tech. .. . Mika Benjamin Is now living in 

scenic (7) Brighton_ Stan Shurygailo is living in 

Cambridge and working at HP Medical in 
Waltham. . . . Thor Hyyppa is the newly elected 
vice-president of the Watkinson School Alumni 
Association in Hartford, Conn. This is in addition 
to his studies at the Tufts School of Veterinary 
Medicine.... Andrew Fately is now embarking on 
a career as an institutional stock broker. 

Back on the home front, the Pfizer Foundation, 
New York City, along with a subsidiary, 
Howmedica, Inc., has made a five-year grant to 
establish a Howmedica Fellowship in Medical 
Engineering and Medical Physics to support a 
graduate student in the Harvard-M.l.T. Division of 
Health Sciences and Technology. Martin Prince, 
a member of the H.S.T. program, and a candidate 
for M.D. and Ph.D. degrees, has been named the 
first Howmedica Fellow. Congratulations! Martin 
is also a member of a team at Boston's Beth Israel 
Hospital doing research on engineering aspects 
of cardiovascular fluid flow and regulatory 
devices. 

As for myself, I am keeping very busy on a 
variety of projects. This month's big event is a 
move to a house In (Jelmont. I came to the con¬ 
clusion that I was too far away from Boston and 
Cambridge. My roommate, on the other hand, 
decided to go In the other direction. Moving 
closer to work, Evan Schapiro is now living in a 
condominium in Lowell, Mass. 

I can’t report the news if I don't know It. Let me 
hear from you! The new address is — Ken 
Turkewitz. Secretary, 3 Winslow Rd., Belmont, 
MA 02178 
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Under the Domes 


Economic Pressures 
Forecast an Era 
of Higher Selectivity, 
the President Says 


A somber report to the faculty this 
spring: “The central, major problem 
that we face in the 1980s,” said Presi¬ 
dent Paul E. Gray, '54, “is that of main¬ 
taining and increasing the strength and 
quality of our academic program in a 
national and world environment charac¬ 
terized by no growth—and perhaps by 
some erosion—in the economic base. 

“Simply put,” said President Gray, 
the question is: “How can M.l.T. contin¬ 
ue to change and grow and prosper in a 
no-growth economic environment?” 

For this year, M.I.T.’s financial posi¬ 
tion is favorable, Dr. Gray said: 1980-81 
will probably be the fifth consecutive 
year with the budget in "substantial bal¬ 
ance.” But 1981-82 will be “a horse of a 
different color”—a shortfall of perhaps 
$3 to $4 million, the substantial tuition 
increase of July 1981 notwithstanding. 

Next year’s pressures will come from 
six sources said Dr. Gray: 

□ Faculty salaries have fallen behind, 
especially at entry levels; and in 1981- 
82 there mtfst be special efforts to “sus¬ 
tain compensation that is competitive 
with other first-rate educational institu¬ 
tions.” 

□ Shortfalls persist in investment and 
gift income in real terms. 

□ Energy costs are expected to con¬ 
tinue upward, even without major 
shocks or disruptions of supply. 

□ Academic facilities are being reno¬ 
vated and new facilities built to improve 
educational programs. 

□ There are special needs in the 
School of Engineering in response to 
continuing high enrollments. 

□ New academic programs are com¬ 
ing on stream—notably the Whitaker 
College for Health Sciences, Technolo¬ 
gy, and Management. 

Uncertainties abound, said Dr. Gray. 
Like many Massachusetts cities and 



towns, Cambridge is hard-pressed for 
funds in the aftermath of real-estate tax 
ceilings passed last fall, and it is pro¬ 
posing to claim money from institutions 
which are now tax-exempt. And federal 
programs for education, research, and 
student support are at best “uncertain” 
for the future. 

In most respects, Dr. Gray told his 
faculty colleagues, the future is in our 
hands—growing “naturally out of the 
visions, the intitiatives, and the actions” 
we can take. In this sense. Dr. Gray 
said, his task as president is “to provide 
an environment that encourages vision, 
rewards creative risk-taking, and serves 
as a seedbed for ideas and intellectual 
passions." 

But in a no-growth environment. Dr. 
Gray thinks the administration has an¬ 
other job, too—“to identify choices ... 
not only between new program possibil¬ 
ities but between existing programs and 
proposed ones ... to consider and 
compare alternatives, and to nudge the 
institution toward informed decisions 
for the future. 

“What we must do, then, is to review 
our programs and resources, assess 
their strength or relative weakness, and 
move to adjust in order to permit selec¬ 
tive growth and—undoubtedly—some 
realignment of the capital, intellectual, 
and human resources.” 


New Deans for Engineering and 
Architecture: Wilson and 
deMonchaux 

M.I.T.’s largest and smallest schools will 
have new deans next fall, the result of 
two major appointments announced 
this spring by Professor Francis E. Low, 
provost: 

□ Gerald L. Wilson, ’61, head of the 
Department of Electrical Engineering 
and Computer Science who as director 
of the Electric Power Systems Engi¬ 
neering Laboratory is the chief architect 
of M.I.T.’s academic and research pro¬ 
gram in electrical power engineering, 
succeeds Robert C. Seamans, Jr., 
Sc.D.’51, as dean of the School of Engi¬ 


The idea is to bring universities and 
industry close together, and it 
happened literally in Washington early 
this spring when Paul £. Gray, '54, 
(left) president of M.i. T., and Robert N. 
Noyce, Ph.D. '53 (just beyond Dr. 
Gray), chairman of Intel Corp., made a 
joint appearance before the House 
Ways and Means Committee. ‘‘It is 
essential that we develop cooperative 
activities between universities and 
industry that will assure both the rapid 
and effective transfer of new 
technologies ...” Dr. Gray said. 


neering. 

□ Jean Pierre deMonchaux, now 

chairman of Kinhill Planners Pty. Ltd., a 
major planning and design firm in Aus¬ 
tralia, comes to the U.S. this summer to 
become dean of the School of Architec¬ 
ture and Planning, succeeding William 

L. Porter, Ph.D.’69. 

Toward “Innovative Engineering’’ 

As dean of engineering, Professor Wil¬ 
son will head M.I.T.’s largest school, 
enrolling almost half of all the Institute’s 
undergraduate and graduate students 
and responsibile for more than half of 
its departmental research. During his 
first year as dean, he told Stephanie 
Pollack, '83, of The Tech, he mostly 
wants “to learn how the departments 
interact.” His idea, he said, is to seek 
programs which can be consolidated 
and "places where we should be lead¬ 
ing in terms of innovative engineering 
ideas, but where we are not.” 

Professor Wilson assumes direction 
of the school at a time when sharply 
increasing enrollments are creating crit¬ 
ical needs for new faculty and facilities. 
Already a new building, connecting 
Buildings 36, 38, and 24, is being de¬ 
signed for electrical engineering and a 
new laboratory is being planned for 
work on very large integrated systems 
(VLSI). But the faculty shortage is hard¬ 
er to deal with; indeed, the National 
Academy of Engineering says that 
problem lies at the center of a "growing 
national crisis in engineering education 
and the availability of good engineers 
... (which) is at the heart of our national 
defense capability and the economic 
viability of the country.” 

Professor Wilson studied both elec¬ 
trical (S.B. 1961, S.M. 1963) and me¬ 
chanical (Sc.D. 1965) engineering at 

M. I.T., and he joined the faculty in the 
field of electric power systems upon 
completing his doctorate. Since 1973 
he’s been Philip Sporn Professor of 
Energy Processing, a chair he will con¬ 
tinue to hold as dean of engineering. 

Dean Seamans announced last fall 
that he would retire as dean this sum- 
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mer, returning to research and teaching 
as Henry R. Luce Professor of Environ¬ 
ment and Public Policy. He told Ms. Pol¬ 
lack this spring that his major efforts as 
dean have been related to burgeoning 
enrollment, efforts to “tie education in 
more closely with the needs of indus¬ 
try,” and plans to tie engineering to oth¬ 
er fields at M.l.T. In connection with the 
latter, he cited the new program in the 
management of technology now begin¬ 
ning and a proposed program on envi¬ 
ronmental control in buildings to be a 
joint project with the School of Archi¬ 
tecture. 

Urban Policy, Planning, and Design 

Mr. deMonchaux has an international 
reputation as an architect, urban de¬ 
signer, and planner, fields in which he 
has practiced almost continually since 
he graduated from the University of 
Sydney (Australia) in 1960 and Harvard 
in 1964. 

His experience includes strategic ur¬ 
ban and regional planning studies; 
housing design, implementation, and 
policy; urban design; urban research 
and policy studies; environmental im¬ 
pact studies; public involvement pro¬ 
grams; and negotiations and advoca¬ 
cy-all carried out during the last 20 
years in Australia, Southeast Asia, the 
United Kingdom, Colombia, Canada, 
and the U.S. 

Beginning in 1967 he led the team 
preparing the master plan for Milton- 
Keynes, England’s largest new town. 
His most recent national program is for 
slum upgrading in the Philippines, and 
there have been many planning and 
development projects in Australia. As a 
partner in Llewelyn-Davies Associates, 
New York, from 1970 to 1974 Mr. 
deMonchaux was involved in planning 
new communities in South Carolina, Illi¬ 
nois, Ohio, Texas, and California; a new 
town-in-town in Cleveland; and urban 
designs for New York City. 


After a year as head of the Department 
of Electrical Engineering and Computer 
Science, Professor Gerald L. Wilson, 

'61 (left), becomes dean of the School 
of Engineering this summer. 



A native of Ireland trained in Australia 
and the U.S., Jean Pierre deMonchaux 
is now taking his first major academic 
assignment as dean of the School of 
Architecture and Planning. 


Academic Warning: Not So Private 

Releasing statistics concerning stu¬ 
dents on academic wkrning is a viola¬ 
tion of M.I.T.’s privacy policies, accord¬ 
ing to the faculty Committee on Privacy. 
Undaunted, The Tech acquired and 
published the dormitories' showings for 
the fall term of 1980—giving Bexley Hall 
and MacGregor House the two poorest 
ratings. More than 9 percent of Bexley’s 
128 residents and 8.4 percent of Mac¬ 
Gregor’s 346 were warned, while three 
houses had warning rates of less than 3 
percent: Burton House (2.6 percent), 
Baker House (2.3 percent), and Random 
Hall (2.1 percent). 

Comparable figures for the fraterni¬ 
ties were not available, and Jane Dixon, 
assistant to the chairman of the Com¬ 
mittee on Academic Performance from 
whence came the figures, said that fra¬ 
ternities might consider release of the 
figures "an infringement on their right 
to privacy.” 
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4L MKm G.C. Newton 

George C. Newton, 1920-1981 

George C. Newton, ’41, professor of 
electrical engineering who had been a 
member of the faculty since before 
receiving his doctorate at M.l.T. in 1950, 
died suddenly at his home in Lincoln, 
Mass., on April 16. He was 61. 

Professor Newton was widely known 
for teaching and research on servo¬ 
mechanisms, radar, and digital sys¬ 
tems, and he held a number of patents 
on control systems and devices. He was 
associate director of Electronic Sys¬ 
tems Laboratory for more than 20 years 
beginning in 1952, was executive officer 
of the Department of Electrical Engi¬ 
neering and Computer Science, the In¬ 
stitute’s largest, from 1973 to 1976, and 
served as secretary of the faculty for 
two years beginning in 1977. Most re¬ 
cently he had been associated with the 
work of the Innovation Center and other 
efforts to increase the efficiency with 
which university innovations reach the 
industrial marketplace. 

Contributions to an M.l.T. fund in 
Professor Newton’s memory may be 
made to the Alumni Fund or to the Trea¬ 
surer's Office. 

John A. Lunn, 1895-1981: 

A Public Servant of M.l.T. and 
Cambridge 

John A. Lunn, '17, formerly vice presi¬ 
dent of the Dewey and Almy Chemical 
Division of the W.R. Grace Co. and later 
vice president of the Kendall Co. who 
had been a devoted and active member 
of the Alumni Association ever since 
graduating from M.l.T., died at his home 
in Cambridge on March 30; he was 86. 

Mr. Lunn was president of the Alum¬ 
ni Association in 1950-51, a term mem¬ 
ber of the M.l.T. Corporation from 1951 
to 1956, and a member of the Alumni 
Fund Board for eight years (1947-49, 
1950-56), for two of which he was its 
chairman. During the same period he 
was a major figure in the Alumni Associ¬ 
ation’s long-range planning activities. 

Mr. Lunn was president of the Class 
of 1917 for 15 years beginning in 1962, 


and since 1977 he had been its honor¬ 
ary president. 

His public spirit extended also to the 
city of Cambridge, where he was a 
member of the Redevelopment Authori¬ 
ty for 12 years, a corporator of the 
North Avenue and Cambridge Savings 
Banks, and a trustee of Browne and 
Nichols School. In a resolution spon¬ 
sored by Councillor Waiter Sullivan, the 
Cambridge City Council expressed the 
city’s “gratitude for his many contribu¬ 
tions.” 

A native of Fort Collins, Colo., Mr. 
Lunn graduated from Colorado State 
University in 1915 and then came to 
Cambridge to receive degrees from 
Harvard and M.l.T. two years later. By 
1920 he was associated with Dewey and* 
Almy, where he headed the Cry-O-Vac 
Division which developed a shrinkable 
plastic film for food packaging. He re¬ 
tired in 1960 from the post of vice presi¬ 
dent in charge of manufacturing for the 
Kendall Co. 

Marcy Eager, 1899-1981 

Marcy Eager, associate professor of 
electrical engineering, emeritus, who 
had been associated with M.l.T. since 
1942, died at his home in Wellesley, 
Mass., on April 2. He was 82. 

Professor Eager studied electrical 
engineering at Harvard, graduating in 
1921, and for 20 years thereafter held 
industrial posts in the field of telephone 
and radio communication. He joined the 
M.l.T. Radar School during World War II 
and continued after the war as an 
instructor and later associate professor 
in the Department of Electrical Engi¬ 
neering. Professor Eager retired in 
1962, continuing as lecturer until 1969. 

Carl S. Ell, 1888-1981 

Carl S. Ell, '11, former president of 
Northeastern University, died in New¬ 
ton, Mass., on April 17; he was 93. 

Even before completing his M.l.T. 
engineering degree Mr. Ell was teaching 
at Northeastern University, then only 12 
years old. He continued there to be¬ 
come dean of the School of Engineering 
in 1917, vice president in 1925, and 
president in 1940; during the years of 
Mr. Ell’s presidency, Northeastern's as¬ 
sets increased from $2 to $30 million 
and its enrollment from several hundred 
to 18,000 students. 

Mr. Ell retired in 1958 to become 
Northeastern’s honorary chancellor. 


Deceased 

William O. Eddy, '03; November 16, 1974; 4673 
Mowry Ave., Freemont, Calif. 

John J.A. Noland. '03; January 19. 1981; 41 Dorsey 
Way, Anchorage, Ky. 

Dean Roland P. Davis, '06; December 11, 1974; c/o 
Ciano 398 Highland Ave., Winchester, Mass. 
Benjamin F. Carter, '07; June 6, 1978; 233 E. Erie 
Dr., Tempe, Az. 

William S. Wilson, 07; May 14, 1968; 18 Bellingham 
Rd„ Chestnut Hill, Mass. 

Frederick N. Pierce, '08; February 1981; 4 Berkeley 
Ct. #3, Wellesley, Mass. 

Thomas H. Atherton: '09; February 1, 1978; 218 S. 
Franklin St., Wilkes Barre, Penn. 

French P. Sargeant ,' 10; November 2, 1980; Winter 
Park Towers, 1111 S. Lakemont Ave . Winter Park, 
Fla. 

Eldred B. Hawkins, '11; February 28, 1981; RD 2. 

Red Lion, Penn. 

Harry R. Tisdale, '11; March 2,1981; 8151 Lagoon 

Rd., Fort Myers Beach, Fla. 

Philip W. Dalrymple, '2; December 1981; 59 Boul¬ 
der Rd., Wellesley, Mass. 

Carl S, Ell, '11; April 17, 1981; 21 Beaumont Ave., 
Newtonville, Mass. 

Charles H. Wood ,' 13; March 15, 1981; 75 Grove St 
#123, Wellesley, Mass. 

Alden H. Waitt. '14; February 11, 1981; Rt. 4, Bx. 
4698, Boerne, Tex. 

John S. Gallagher, '15; October 23, 1980; 12472 
Gilmore Ave., Los Angeles, Calif. 

Herbert N. Turmell, Jr., 15; April 7, 1979; 77 Cam¬ 
brian Ave., Oakland, Calif. 

Emil E. Mueser, '16; November 20, 1980; 105 Lake 
Dr., Mountain Lakes, N.J. 

Maurice Holland, '16; March 22, 1981; 2919 
Fawkes Way N., Bloomington. Ind. 

Frederick W. Kuehle, '16; January 3, 1981; 4401 
Roland Ave., Baltimore, Md. 

Saul H. Upman, '16; March 15, 1981; Lime Tree 
Court, 10166 40th Dr. S., Boynton Beach, Fla. 
David L. Patten, '16; March 13, 1981; P.O. Box 
1173, Duxbury, Mass. 

James A. Beattie, '17; February 23, 1981; 59 Stults 
Rd., Belmont, Mass. 

A. Stanley Hall, '17; October 25, 1978; 1567 63rd 
Ave. So., West Palm Beach, Fla. 

Merrill C. Lee, '17; March 9. 1981; 612 W. Franklin 
St., Richmond, Va. 

Edward H. Raymond, '17; January 1981; 1008 Via 
Romero, Palos Verdes Est, Calif. 

Nemesio F. Alvare, '18; 1980; 581 Pugh Rd., 
Wayne, Penn. 

Stuart E. Elliott, '18; March 27, 1978; c/o Ms. A.V,. 
Dudley, 1100 Madison Ave. #8A, New York, N.Y. 
Charles E. Stratton, '18; September 14, 1977; 3885 
Los Arabis, Lafayette, Calif. 

Ralph H. Gilbert, '19; October 9, 1980; 4 Bellmore 
Ave., Point Lookout, N.Y. 

Richard S. Holmgren, '19; August 21, 1980; 1286- 
103 Discovery Rd., San Marcos, Calif. 

Robert R. Utehiser, '19; January 27, 1981; 2117 
Mackenzie Dr., Columbus, Ohio. 

George B. Morgan, '20; October 20, 1980: 2388 
McFaddin St., Beaumont, Tex. 

Lancy Snow, '20; December 27, 1980; 309 Marius 
Rd., Venice. Fla. 

Robert P. Warriner, '20; March 3. 1981; 73 Llewel¬ 
lyn Dr., Westfield, Mass. 

Clarence E.B. Coleman, '21; September 1980; 5336 
Chelsea St., La Jolla, Calif. 

Lawrence I. Harris, '21; July 24, 1978. 

Bgen D. Ludson, '21; April 2, 1980; 1329 W. Muir- 
land Dr., La Jolla, Calif. 

Irving D. Marshall, '21; August 1978; 2645 Prince¬ 
ton Rd., Iowa City, la. 

Donald J. Swift, '21; March 13, 1981; 40 Hart St., 
Lynbrook, N.Y. 

John O. Bower, '22; January 16, 1981; PO Box 340, 
Shelburne, NS, Canada. 

Lawrence H. Connell, '22; September 5, 1979; 914 
Wood Ave., Haines City, Fla. 

Leo H. Freedman, '22; May 4, 1980; IIS. Catherine 
St., Plattsburg, N.Y. 

Donald I. Gross, '22; February12, 1981; 162 Ver¬ 
mont Ave., Ashville, N.C. 
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The 

Ben Holt 

Co. 

Engineers and Constructors 
Planning and Feaadahty 

Stucbee 

Design and Construction 
oi Facilities for the Energy 
Industries 

Specialists in Geothermal 
Technology 


Ben Holt. *37 

Clifford A Phillips, ’62 


201 South Lake Avenue 
Pasadena. CA 91101 
(213) 684-2541 

Hurst 

Associates, 

P.C. 

Licensed psychology and 
social work services for 

Employee Assistance 

Programs 

Stress Management 

Biofeedback 

Counseling, Clinical and 
Consulting Psychology 


Dr Michael W. Hurst 70 

824 Boybton St. 

Chestnut Hill MA 02167 


or 


60 State St. 

Boston, MA 02109 


(617) 232-0785 

Interstate 

Laboratories, 

Inc. 

Analytical Tasting and 

Consulting related to 
Environmental Analysis 

Quality Control 

Qualitative and 

Quantitative Analyse 


Research on Complex 

Chemical Problems 


Kathleen C Swallow, 

Ph D 78 

7 Muiliken Way 

Newburyport, MA 01950 
(617) 462 3485 

Alexander 

Kusko. 

Inc. 

Research, Development 
and Engineering 

Services m the Electrical 
Engineering Field 

Specialties: 

Electric power systems. 

Electric transportation 
equipment 

Electric machinery and 
magnetics. 

Solid-state motor drives, 
rectifiers, inverters. 

Feedback control systems. 
Computer applications and 
modeling 

Evaluation, investigation, 
patents 


Alexander Kiako'44 


161 Highland Avenue 

Needham Heights, MA 

02194 

(617) 444-1381 


Harold MacDonald, ’22; January 8. 1881; 350 S. 
Ocean Blvd., Boca Raton, Fla. 

George C.C. Mating, '22; May 23, 1977; 2 Water- 
view Rd #E5, West Chester, Penn. 

Brian Mead, 22; December 29. 1981 11 Horse- 
guard Ln., Scarsdale, N.Y. 

Harmon A. Poole, ’22; February 28,1981; North St., 
Litchfield, Conn. 

Prentiss B. Alger, '23, August 26, 1980; 38 Dale Dr., 
Holliday Park, Tavares, Fla. 

Julian S. Loewus, '23; November 26, 1980; PO Box 
18891, Atlanta, Ga. 

Paul B. Nlbecker, '23; June 30, 1980; 10426 Arm¬ 
strong St.. Fairfax, Va. 

Willis ft. Slaughter, 23; January 2, 1981; Kendell at 
Longwood, Box 255 Cumberland, Kennett Square. 
Penn. 

Albert G. Thomas. '23; February 11, 1979; 23 Can¬ 
terbury Rd., Charlottesville, Va. 

John H. Thompson, '23; December 23, 1980; 216 
Pleasant Valley Ave., Moorestown, N.J. 

John C. Todd, '23; January 23,1981; 101 N. Grand¬ 
view #303, Mount Dora, Fla. 

Leland K. France, '24; December 13, 1980; 325 
Hurst bourne Rd., Rochester, N.Y. 

Frederic G. Garrison, '24; January 1980; 5631 S. 
Rocky Point Rd., Tempe, Az. 

Andrew P. Kellogg, '24; March 25, 1981; 10 Front 
St., Schenectady. N.Y. 

Norman Page, '24; March 16, 1981; RFD # 1, Wad- 
leigh Ln., South Berwick, Maine. 

Henry Rau, Jr., '24; January 3, 1981; 2100 M St. 
N.W.. Washington, D.C. 

John J. Stanton, '24; February 20, 1981; 26D Rose 
Kennedy Lane, Framingham, Mass. 

Elliott P. Thayer, '24; December 5, 1979; 64 Wood¬ 
land Dr., Hanover, Mass. 

Henry B. Zeiger, '24; December 10, 1980; 1299 
Palmer Ave., Larchmont, N.Y. 

King E. Gould, '25; January 5, 1981; 10 Heathcliffe 
Rd.. Rumson, N.J. 

Jeremiah P. Harrington, '25; March 4, 1981; 59 
Thackery Ct., Lemon Wood, Ventura, Calif. 

Edith Meyer, '25; February 26, 1981; 2121 Mt. Ver¬ 
non St., Orlando, Fla. 

Paul P. Wiant, '25; October 22, 1973; 440 Lafayette 
Ave., Cincinnati, Ohio. 

Andrew ft. Brognonl, '26; November 25,1980; 1706 
Beck ley St., New Cumberland, Penn. 

Harold W. Akerley, '27; February 15,1980; 10 Graf- 
fam Rd., South Portland, Maine. 

Henry C. Fowler, Jr., '27; January 31, 1981; 20 
Green Way, South Yarmouth, Mass. 

Arthur Willink, '27; October 18, 1980; Brick Cross¬ 
es, Greenfield Center, N.Y. 

Arnold A. Archibald, '28; June 24, 1980; 1327 
Coraopolis Heights Rd., Caraopolis, Penn. 

Martin W. Bar dwell, '28; December 13, 1980; 7 Linn 
Ave., Auburn, N.Y. 

Robert E. Jenks, '28; February 21, 1981; 1426 W. 
50th Terr., Kansas City, Mo. 

Benjamin S. Kelsey, '28; March 3, 1981; Sherwood 
Farm, Stevensburg, Va. 

Clark F. Merrick, '28; October 30, 1979; 4 Durham 
St., Boston, Mass. 

Harold E. Bechtel, '29; December 1980; 1602 S. 7th 
St., Fargo, N.D. 

Harry A. Bloom, '29; March 8, 1980; 22 Middlesex 
Circle, Waltham, Mass. 

John J. Fahey. '29; April 14, 1981; 6530 N. Ocean 
Blvd. # 104, Ocean Ridge. Fla. 

James T. Loome, '30; November 21. 1979; 5454 
Calle Pico, Laguna Beach, Calif. 

Henry O. Pattison, Jr., '30; April 9, 10981; 737 P 
Route #2, Tucson, Ariz. 

Ellsworth Wyman, '30; November 5. 1980; RD #1, 
Dolgeville, N.Y. 

Robert W. Vose, '31; February 12, 1981. 

Clifford C. Walker, '31; March 25, 1981; 925 N. Ha¬ 
lifax Ave. #406, Daytona Beach, Fla. 

Harold Lane, '32; June 13. 1980; 1755 Beacon St., 
Brookline, Mass. 

William C. Launder, '32; January 3, 1981; 54 Wat¬ 
son Rd., Belmont, Mass. 

William S. Quigley. '32; March 5. 1981; 1216 Neal 
Dr., Cambridge, Ohio. 

Joseph Shilowitz, '32; March 1, 1979; 57 Highland 
Ave., Jersey City, N.J. 

Elwood W. Schaefer. '32; June 21, 1980: 4 Porter 


St., Wenham, Mass. 

EMn C. Wissler, '33; April 15, 1979; A H. Wisslers 
Greenhouses, 963 E. Orange St., Lancaster. Penn. 
Roger E. Greenwod. '33; March 11, 1981; 4745- 
91st St. S.E., Mercer Island, Wash. 

Boyd B. Brownell, '35; February 4, 1981; Del Mesa 
Carmel 235, Carmel, Calif. 

Lewis B. Simon, '35; March 17. 1981; 14120 Village 
#14, Camarillo. Calif. 

Mrs. Eugene G. Sullivan, '35; February 22, 1981; 
110 Mary St., Arlington, Mass. 

George Grant III, '36; February 20, 1981; 42 Clelo 
Vista Dr., Monterey, Calf. 

John J. Hanagan, '36; April 19, 1978; 1844 Restful 
Dr., Bradenton, Fla. 

John ft. Muma, '36; February 17. 1981; 6 Callahan 
Rd., Northport, N.Y. 

James W. Vanderpool, '36; November 20, 1980; 
4706 Massingale Rd., Tucson, Ariz. 

Mrs. P. William Acres, '37; December 7, 1980; Lin¬ 
coln Ave RR3, Beamsville, Ontario LOR 1B0, Cana¬ 
da. 

William J. Cope, '37; January 12, 1981; 6344 W. 
80th PI., Los Angeles, Calif. 

Joseph M. Puffer, '37; November 27, 1980; 9 
Ravine Rd., Winchester, Mass. 

Chynduoq Shiah, '37; March 27,1981; 35 Park Ave¬ 
nue, New York, N.Y. 

John A. Phlnney, '38; December 16, 1979; 346 
Tampa Ave., Pittsburgh, Penn. 

Elmar V. Plel, '38; September 6, 1980; 41 Central 
St., Northfield, Vt. 

Edward D. Floreen, '40; January 11, 1981; 6233 
Corbin, Tarzana, Calif. 

Jeanne P. Henry, '40; July 1980, 4427 Springdale 
St. N.W., Washington, D.C. 

Richard L. Hayes, '41; January 10, 1980. 

George C. Newton, Jr., '41; April 16, 1981; Concord 
Rd., Lincoln, Mass. 

Lyle D. Pahnke, '41; January 1981; 1324 Crestfield 
Dr., San Jose, Calif. 

Richard P. Glllooly, '42; March 20, 1980; 302 Royal 
Ave., Ferguson, Mo. 

Thomas J. Smith, '43; March 4, 1981; Holy Cross 
College, Worcester, Mass. 

Walter L. Milliken, '46; June 15, 1980; 1062 Ponus 
Ridge Rd., New Canaan, Conn. 

Stewart G. Green, '47; December 8, 1980; 13545 
First Ave. N.E.. Seattle, Wash. 

William ft. Latady, '47; October 16, 1979; 220 Pros¬ 
pect St., Hingham, Mass. 

Brent ft. Anderson, '48; March 24, 1980; PO Box 
635, Marion, Mass. 

Louis B. Baldwin. '48; November 25, 1980; 1116 
Highland Oaks Dr., Arcadia, Calif. 

Alfred M. Bretschger, '48; May 11, 1977; 116 Bridle 
Path. Williamsville, N.Y. 

Abraham A. Perez, '49; October 2, 1980; 18745 
Lassen, Northbridge, Calif. 

Hans F. Eckardt, '50; December 10, 1980; 18161 
Allegheny Dr., Santa Ana, Calif. 

Francis M. Garth, '53; December 3. 1979; 6061 
Soledad Mt. Rd., La Jolia, Calif. 

Emmanuel S. Pazar, '55; August 24, 1979; 37 Tana- 
ger St., Arlington, Mass. 

Paul Kinzbruner Bullet, '56; March 7, 1980; Calle 
Saturno QTA Saturno, URB Santa Paula, Caracas 
Venezuela. 

Charles L. Gillian. '58; March 16. 1981; 4 Tobey 
Lane, Andover, Mass. 

David A. Puotinen, '59; February 16, 1981; 316 B 
Franklin PI. Apt. 5, Plainfield, N.J. 

Leo ft. Sullivan, '61; July 8, 1976; Republic Steel 
Corp., 1175 S. Park Ave., Buffalo, N.Y. 

Richard M. Beget, '67; Oecember 13, 1980; 18 Con¬ 
ley St., Lennoxville. PQ J1M1L9, Canada. 

Frederic Morrison, '71; May 1980; 1223 Long Shore 
Ave., Philadelphia, Penn. 

Yoshiaki T. Morikawa, '73; March 22. 1981; 98 Mar¬ 
ion St., Brookline, Mass. 

Charles C. Karmendy, Jr., '76; January 19, 1981; 
4991 Brewster Ave., San Jose, Calif. 
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Courses 



Making Dynamics 
Come to Life 

The Unified Engineering Program in the 
Department of Aeronautics and Astro¬ 
nautics had a new wrinkle last spring— 
a way for undergraduates to learn about 
the dynamics of flight at first hand, in 
the air. 

Sixty of the 85 sophomores in the 
program took to the sky as passengers 
in five private planes. Employing bits of 
colored yarn fastened to wingtips and 
some other strategies for making the 
invisible visible. Professor Walter M. 
Hollister, ’53, who organized the in¬ 
flight learning program, produced vivid 
illustrations of aeronautical phenomena 
that are otherwise familiar to students 
only in the abstract displays of earth- 
bound laboratories. 

Professor Hollister admits that the 
forces at work on a plane—thrust, lift 
and drag—can be demonstrated in the 


laboratory, but nothing is as effective as 
flight for a memorable experience, he 
says. “Only a small plane can provide 
that experience; a commercial plane is 
just too big for a passenger to sense the 
forces at work.” 

For example, q = 1/2v J — drag—can 
be felt by sticking a hand out the win¬ 
dow when a small plane is cruising at 
100 miles an hour, and the students did 
that. Air flow—the mini-hurricanes set 
up in the air rushing over the wing—was 
observed by watching the dancing bits 
of yarn fastened to the wingtips. 

During the 30-minute flights, stu¬ 
dents felt the effect of trim by the force 
on the control stick, were shown the 
effect of each control on the craft’s atti¬ 
tude, and felt the changes caused by 
lowering landing gear and extending 
flaps. 

Unified Engineering, an introductory 
course taught cooperatively by senior 
faculty members in the department, 


Ready for an in-the-sky lesson in the 
dynamics of flight, undergraduates 
inspect the light plane which will soon 
take them aloft for practical 
demonstrations of such abstract ideas 
as drag, lift, and trim. Professor Walter 
M. Hollister, ’53 (foreground), arranged 
the flight experience last spring for 60 
undergraduates in the Unified 
Engineering Program in the 
Department of Aeronautics and 
Astronautics. 


presents early in a student’s career all 
the basic engineering disciplines that 
have a bearing on flight and aerospace 
engineering. Structures, materials, fluid 
mechanics, thermodynamics, propul¬ 
sion, control—all of these and others 
are touched upon in the sophomore 
year. Laboratory exercises and interdis¬ 
ciplinary systems problems are also in¬ 
cluded. 

Professor Shaoul Ezekiel, Sc.D., '68, 
who is coordinating the program calls it 
"a unique learning experience. We in¬ 
troduce new students to the disciplines 
and methodologies of aerospace engi¬ 
neering at a basic level, with a balanced 
exposure to analysis, empirical meth¬ 
ods, and design. The success of Unified 
Engineering,” Professor Ezekiel added, 
“lies in the fact that it brings sopho¬ 
mores together, gives them a sense of 
belonging, and above all gets them 
excited about aerospace engineer¬ 
ing.”— Robert C. Di lorio 
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Edward R. 
Marden 

Builders tor Industry, 

Institutions and Govern¬ 
ment for over thirty years. 

Corp. 

Edward R. Marden 41 

Kenneth R. Hoffman 78 


280 Lincoln Street 

Boston, MA 02134 
(617) 782-3743 

Robert H. 

Norton, 

CX.U. 

Licensed and Professional 
Insurance Broker and 

Consultant to the Business 
and Corporate Community 

Lie Member 

Milbon-Doflar 

Round Table 


Robert H. Norton, *52. 

CLU. 

11 Ashland Street 

Holhston. MA 01746 
(617)429-7137, 4134 
or 731-4000 

Felipe 

Ochoa & 

Associates, 

Inc., 

Engineers and Consultants 
Financial Planning 

Management 

Engineering Systems 
Environmental Planning 
Transportation 
Computer/Commurucations 

Urban Planning 

Consultants 

Felipe Ochoa, Sc.D., '68 
forge Diaz-Padilla. 

Ph D., 74 

Alejandro Lopez Toledo. 

Ph D., 74 


Ricardo Castro. 54-7 

Memo 20, D.F. 

(905) 550-9688 


Research, development, 
preparation and 
consultation in the heids of 
polymers, monomers, 
diagnostic reagents and 
biomedical materials 

Custom synthesis and 
sponsored research 

Polysciences, 

Inc. 


B. David Halpem. '43 


400 Valley Road 

Warrington, PA 18976 
(North of Philadelphia) 

(215) 343-6484 


I 

Civil Engineering 

Thomas S. Maddock, S.M.'SI. president of Boyle 
Engineering Corp., has been selected for promo¬ 
tion to the rank of rear admiral, Civil Engineering 
Corps., U.S. Naval Reserve. Mr. Maddox’ company, 
a multi-discipline engineering firm with headquar¬ 
ters in Irvine, Calif., is ranked by Engineering News- 
Record among the 100 largest engineering compa¬ 
nies in the U.S. . . . Albert B. Calvo, S.M.72, is 
currently a member of the technical staff at the 
Analytic Science Corp., Reading, Mass. . . . Thom¬ 
as J. Reading, S.M.'39, writes, "I recently retired 
from the U.S. Army Corps of Engineers and am now 
self-employed as a consulting concrete engineer.” 
.... Harvey Cooper Jonas, Jr., S.M.'50, is pres¬ 
ently vice-president of business development of 
Calma's Microelectronic Division, Santa Clara, Cal¬ 
if.. responsible for directing product and market 
strategy for Calma’s Microelectronic Division. . . . 
Robert L. Hardison, S.M.’63, writes, "I joined Envi¬ 
ronmental Systems Research Institute, Redlands, 
Calif., in July 1980, as associate director. The firm 
specializes in environmental planning and mapping 
using remote sensing, location of new towns, site 
planning, and corridor locations.” 

Charles H. Kahn, S.M.'49, has resigned after 
serving 12 years as dean of the School of Architec¬ 
ture and Urban Design at the University of Kansas, 
and has returned to full-time teaching and practice 
as professor of architecture. . . . Jean D. Ichbiah, 
Ph.D.'67, is the principal designer of the new pro¬ 
gramming language of ADA. . . . Robert F. Lath- 
laen, S.M.’46, reports that he is president of the 
W.J. Barney Corp., general building contractors 
and construction managers, with offices in New 
York City, Charlotte, N.C., and Groton, Conn., con¬ 
structing a variety of institutional, commercial, and 
industrial buildings. He is also a governor of the 
New York Building Congress and past president of 
General Building Contractors of New York, pres¬ 
ently serving as an elected director for the New 
York State chapter to the Associated General Con¬ 
tractors of America. 



Mechanical Engineering 

John C. Chato, Ph.D.'60, writes, "In June 1980 1 
was keynote speaker of the Second International 
Conference on Mechanics In Medicine and Biology 
held in Osaka, Japan, and in November 1980,1 was 
keynote speaker at a symposium on bioengineering 
heat and mass transfer at the ASME Winter Annual 
Meeting in Chicago, III.” .. . Dominique J. Lerous, 
S.M/74, is currently senior project engineer. 
Nantes Shipyard. France. . . . Austin Whillier, 
Sc.D.’53, who is now director of research in the 
Environmental Engineering Laboratory of the 
South African Chamber of Mines, has recently had 
his 1953 doctoral thesis included in a special series 
in Energy in the American Economy published by 
Amo Press. His 1953 thesis Solar Energy Collection 
and its Utilization for House Heating, introduced 
concepts that still form the basis of much of the 
solar energy research underway in the world 
today. 

Hjalmar D. Bruhn, S.M.’37, retired as professor 
from the Agricultural Engineering Department, Uni¬ 
versity of Wisconsin, Madison, in 1978 after 45 
years of service in teaching, research, and exten¬ 
sion. He was chairman of his department from 
1962-66 and has traveled extensively throughout 
the world in connection with his research work on 
plant juice protein concentrate... . Steven F. Man- 
zi, S.M.’77, is presently a mechanical engineer for 
Hewlett-Packard. Waltham, Mass. . . . Bertram S. 
Noyes, Jr., S.M.'69, is currently designing jet 
engine fuel controls at General Electric, Lynn, 
Mass. . .. William J. Cope, Sc.D.'37, passed away 
on January 12, 1981. He devoted most of his pro¬ 
fessional career to teaching mechanical engineer¬ 
ing at the Ui iversity of Utah, Purdue University. 
Swarthmore Coliege, and California State Universi¬ 
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ty, Los Angeles, from which he retired in 1966. He 
was also a consultant in the aerospace industry and 
after retirement spent two years with the U.S. AID 
program in Brazil. . . . Mrs. P. William Acre, '37, 
formerly of Beamsville, Canada, passed away on 
December 7, 1980. 



Materials Science and Engineering 

Donald R. Uhlmann, professor of glass and poly¬ 
mer science, has been honored wilh a Guggenheim 
Fellowship for 1981 and will be on leave during 
much of the coming academic year. . . . Morris 
Cohan, Sc.D.'33, Institute Professor Emeritus and 
Professor of Materials Science and Engineering, 
has been named an honorary member of the Amer¬ 
ican Institute of Mining, Metallurgical, and Petro¬ 
leum Engineers. The award was bestowed "in rec¬ 
ognition of original research and advancement of 
knowledge of the physical and mechanical metal¬ 
lurgy of iron and steel, and for his contributions to 
the profession.” 

Cyril M. Pierce, S.M.'60, reports, “I have been 
with G.E.’s Aircraft Engines Group since April 1977 
and in October 1979 I was made plant manager for 
the production of air control turbine airfoils. Only 
had a few problems—no plant, personnel, equip¬ 
ment, suppliers, etc. The change was to produce 
production hardware in February 1980. Located a 
160,000-square-foot building in Madisonville, Ky„ 
and now have 250 employees and we are on our 
way to 220,000 square feet and 800 employees. 
Marlene, Jan (15), David (13), and I are now in the 
process of adjusting to small-town living." 

William A. Griffith, S.M.'50, president and chief 
executive officer of Hecla Mining Co., Wallace, Id., 
was recipient of the 1981 Robert H. Richards 
Award by the American Institute of Mining, Metal¬ 
lurgical, and Petroleum Engineers; he was cited for 
‘‘imaginative application of metallurgical principles 
to ores not yielding to conventional processing.” 
. . . William R. Prindle, Sc.D.’55, has joined Corn¬ 
ing Glass Works, Corning, N.Y., as director of 
administrative and technical services. Previously, 
he was the executive director of National Materials 
Advisory Board at the National Academy of Sci¬ 
ences. 

IV 

Architecture 

Muriel Cooper, director of the Visible Language 
Workshop at M.I.T., was named by Governor 
Edward J. King a trustee of the Massachusetts Col¬ 
lege of Art, Boston. . . . Peter R. Lee, M.Arch. '67, 
professor of architecture at Clemson University, 
S.C., has been awarded an alumni professorship to 
recognize "excellence in the teaching of under¬ 
graduates.” ... Sanford R. Greenfield, M.Arch.’52, 
chairman of the Department of Architecture at Iowa 
State University, has been named dean of the New 
Jersey School of Architecture at the New Jersey 
Institute of Technology, Newark. . . . Charles C. 
Lozar, M.Arch.’65, reports that he is now working 
on computer-aided architectural design, passive 
solar energy, and design standardization for the 
U.S. Army Corps of Engineers Laboratory, Cham¬ 
paign, ill. . . . Normany Day, M.Arch.’58, reports 
that he is a partner in Kopple, Sheward and Day, an 
architecture, urban design and planning consulting 
firm, Philadelphia, Penn., specializing In transporta¬ 
tion facilities planning and design. He has also 
served as chairman of the urban design program at 
the Graduate School of Fine Arts at the University 
of Pennsylvania. 

Yoshiaki T. Morikawa, M.Arch.'73, formerly of 
Brookline, Mass., passed away on March 22, 1981. 

. . . Barbara D. Putnam, M.Arch.’77, has recently 
illustrated a book about solar heating for the New 
Hampshire Governor's Council on Energy which 
won an award from the Society for Technical Com¬ 
munication. . . . Susan Schneider-Criezis, 
M.Arch.'78, is presently an architectural designer 
with the firm of Soidnon, Cor dwell, Buenz, and 
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Associates, Chicago, III., and is an adjunct assistant 
professor at the University of Illinois, Chicago Cir¬ 
cle, in building technology. In 1980 she became a 
registered architect. 

V 

Chemistry 

Assistant Professor Rick L. Danheiser has been 
awarded a two-year, $20,000 research fellowship 
by the Alfred P. Sloan Foundation—a recognition 
of "exceptional promise to contribute to the ad¬ 
vancement of knowledge." 

Geralod D. Laubach, Ph.D.’50, president Pfizer, 
Inc., has been elected a director of Milllpore Corp., 
Bedford, Mass.. . . Joel Silver, Ph.D.’76, has been 
appointed associate director of the Center for 
Chemical and Environmental Physics in the Applied 
Sciences Division at Aerodyne Research, Inc., Bed¬ 
ford, Mass. He wilt direct research programs in 
combustion, chemical kinetics, atmospheric chem¬ 
istry, spectroscopy, and laser development. . . . 
Kenneth Chungkuen Young, S.M.'44, writes, "I 
spent six weeks visiting adhesive and tapes re¬ 
search and manufacturing factories in four prov¬ 
inces in the Peoples Republic of China in the fall of 
1979," and returned to continue his consultations 
in March and April 1981. . . Cart F. Buhrer, 
Ph.D.’61, has been named senior staff scientist at 
GTE Laboratories, Waltham, Mass. 

G. Doyle Daves, Jr., Ph.D.'64, is presently pro¬ 
fessor and chairman of the Department of Chemis¬ 
try at Lehigh University, Bethlehem, Penn. . . . 
Howard S. Currey, Jr., Ph.D.'SS, writes, "I am pres¬ 
ident of the Drug Information Association, an inter¬ 
national professional organization consisting of a 
multi-disciplinary membership dedicated to fur¬ 
thering modem technology of communication in 
medical, pharmaceutical, and applied fields." . . . 
William D. Phillips, Ph.D '51, chairman of the 
Chemistry Department at Washington University, 
St. Louis. Mo., has been elected a director to Mal- 
linckrodt, Inc., St. Louis. . . . John E. Shaata, 
Ph.D. 66, professor of chemistry at Rider College, 
Lawrenceville, N.J., has been awarded a research 
grant from KMS, Inc., Ann Arbor, Mich. The 
research project involves studies with polymers 
containing heavy metals such as tungsten with a 
view to eventually making a coating for target 
spheres in laser fusion. 

VI 

Electrical Engineering 
and Computer Science 

Pierre Derain, Ph.D.'80, is science and technology 
adviser to the Belgian Embasssy, Washington, sta¬ 
tioned at the Belgian Consulate General in New 
York. His assignment is to stimulate technology 
transfer—both ways—between Belgium and the 
U.S. Among current targets are investments which 
will bring Belgium U.S. technology in automatic 
control and robotics, electronics, and bioengineer¬ 
ing; and U.S. markets for Belgian technology in 
transportation equipment, nonferrous metals, 
heavy machinery, and other fields. 

Allan G. Schell, Sc.D.’55, director of the Electro¬ 
magnetic Sciences Division of the Rome Air Devel¬ 
opment Center, Bedford, Mass., has been elected a 
director to the Institute of Electrical and Electronics 
Engineers. . . . Marc S. Seriff, S.M.’73, has been 
named executive director of network applications 
at GTE Telenet Communciations Corp., Vienna, Va. 

. . . Peter Osterberg, S.M.78, is presently working 
as senior engineer in custom VLSI design at GTE 
Sylvania, Needham, Mass. . . . Leo Jedynak, 
Sc.D.'56, has been appointed senior vice-presi¬ 
dent, corporate R&D, for Oak Industries, Inc., and 
is also a member of the board of directors. . . . 
David A. Wright, S.M.’67, is currently development 
manager at Likabit Corp., specializing in satellite 
communications. 

James R. Roa, S.M.'28, writes that he is "still 
living peacefully in Sea Girt, N.J. "... Michael S. 
Adler, Ph.D.'65, manager of the Device Physics 


Unit at General Electric’s R&D Center, has been 
named technical program vice-chairman for the 
1981 International Electronics Devices Meeting of 
the Institute of Electrical and Electronics Engineers. 
. . Klaus Bartels, S.M.’75, is stationed at Grifiss 
AFB, N.Y., as a communications/electronics engi¬ 
neer. He has two children; the youngest, Steven 
Michael was born on May 5, 1980. . . . Ernest S. 
Kuh, S.M.'SO, professor in the Department of Elec¬ 
trical Engineering and Computer Science at the 
University of California, Berkeley, has been 
awarded the Educational Medal by the Institute of 
Electrical and Electronics Engineers in recognition 
for leadership in engineering education and contri¬ 
butions to research in circuits and systems. 

David S. Prerau, Ph.D.'70, presently working at 
the Transportation Systems Center, Cambridge, 
has been elected president of the M.IT. Club of 
Boston. . . . Michael Loui, Ph.D.'80, has been a 
visiting assistant professor of electrical engineering 
at the University of Illinois since January 1981. . . . 
Donald Holway, Ph.D.’47, is presently project man¬ 
ager for W.R. Holway and Associates, Lawrence, 
Mass., a consulting engineering Firm. . . . Gerald 
Probst, S.M. 56, is presently president of Sperry 
Corp., New York City.... Henry Duman, S.M.'58. is 
currently vice-president of sales for General Scan¬ 
ning, Inc., Watertown, Mass. 

J. Herbert Brown, S.M.'51, formerly of Lexing¬ 
ton, Mass., died on December 27, 1980. 

VII 

Biology 

Richard S. Gordon, Ph.D.'54, writes, “My book, 
Health Care Regulation was published by McGraw 
Hill in December 1980.1 am now serving as profes¬ 
sor of agribusiness and director of the Center for 
New Crop Applied Science and Technology at Ari¬ 
zona State University.” ... Dr. Clement E. Pro- 
kesch, S.M.'4S, is currently in private practice of 
internal medicine in New London, Conn. 

VIII 

Physics 

Two Sloan Research Fellowships—two-year, 
$20,000 grants from the Alfred P. Sloan Founda¬ 
tion—came to the department last spring. The win¬ 
ners: Assistant Professor A. Nihat Barker, '70, and 
Visiting Associate Professor Alan H. Guth, ’68. 

Professors John M. Joannopoulos and Benjam¬ 
in Lax have been chosen for 1981 Guggenheim Fel¬ 
lowships by the John Simon Guggenheim Memorial 
Foundation and will be on leave during much of 
next year. Professor Lax retired after 20 years’ ser¬ 
vice in the post of director of the Bitter National 
Magnet Laboratory as of July 1. 

Francis F. Huppe, S.M.'59, has been promoted 
to director of the DuPont Engineering Physics Lab¬ 
oratory, Wilmington, Del... . George D. Prestwich, 
S.M.’52, has been named president of RCA Service 
Co., New York City. . Thomas J. Smith, '43. 
former professor emeritus of physics at Holy Cross 
College, passed away on March 4, 1981. He was 
head of the Holy Cross Physics Department from 
1945 to 1961 and thereafter (until 1974) was admin¬ 
istrator of the Jesuit community at Holy Cross. 

X 

Chemical Engineering 

Martin A. Welt, S.M.’57, is currently president of 
Radiation Technology, Inc., Rockaway, N.J., a firm 
specializing in radiation research and processing 
for industry. . . . Henry T. Brown, S.M.’56, corpo¬ 
rate safety director of Polaroid Corp., has been 
elected as a director of the American Institute of 
Chemical Engineers, to serve a three-year term on 
the governing council. . . . George R. Jaany, 
S.M '52, has been promoted to vice-president. 
Nuclear Division, of the Union Carbide Corp. . . . 
Robert M. Langer, S.M.'48, has been elected 


senior vice-president, finance and computer ser¬ 
vices, of Badger America, Inc., Cambridge. . . 
Chynduoq Shiah, S.M.’37, chairman of the Summit 
Industrial Corp. and the Oceanic Petroleum Corp., 
Hamilton, Bermuda, passed away on March 27, 
1981. 

XII 

Earth and Planetary Sciences 

Carl I. Wunach, '62. has been awarded a Guggen¬ 
heim Fellowship for 1981 and will be on leave for 
much of the year. 

XIII 

Ocean Engineering 

Robert S. Lucas, S.M.'60, presently commanding 
officer of the U.S. Coast Guard Yard, Baltimore, 
Md„ has been nominated by the President to the 
rank of rear admiral. Upon promotion, he will 
assume the position of chief of the Office of Engi¬ 
neering at Coast Guard Headquarters. Washing¬ 
ton, D.C. . . . Francisco Femandez-Gonsalez, 
S.M.'66, has been awarded the assistant professor¬ 
ship of ship theory at the Naval Architecture 
School, Madrid, Spain. He is also senior research 
naval architect for Bazan Shipbuilding Co. on a pro¬ 
ject to develop floating power plants and technical 
director of Ingenieria de Sistemas de Informacion, 
a firm that leads in the field of computer applica¬ 
tions for industry and regional development in 
Madrid. 

Malcolm E. Clark, '54, former rear admiral and 


New Astrophysics Professorship 

Mr. and Mrs. William A.M. Burden of 
New York City have given funds for 
M.I.T.’s first endowed chair in the field 
of astrophysics, and the resulting Bur¬ 
den Professorship has been given to 
Bernard F. Burke, '50, a member of the 
faculty since 1965. 

The new funding will encourage “an 
important expansion of teaching and 
research” in astrophysics, says Profes¬ 
sor Herman Feshbach, Ph.D.’42, head 
of the Department of Physics—"an in¬ 
valuable resource with which to develop 
M.I.T.’s capabilities.” 

Professor Burke has been a key fig¬ 
ure in developing the new field of very- 
long-baseline interferometcy (VLBI), in 
which two or more radio telescopes 
widely separated on the earth can be 
used to determine the location, size, 
and shape of a distant astronomical 
energy source. The technique has al¬ 
lowed astronomers to observe further 
and more clearly into space than ever 
before. 

Mr. Burden has held many important 
government posts, including that of am¬ 
bassador to Belgium. Though a Harvard 
graduate, he has been close to M.l.T. 
ever since his collegiate days when he 
studied flying at the Institute, and he 
has recently been a member of the Cor¬ 
poration visiting committee to the De¬ 
partment of Aeronautics and Astronau¬ 
tics. 
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superintendent of the Coast Guard Academy, New 
London, Conn., passed away on January 24, 1981. 
He had held a variety of assignments at sea and on 
shore during a 34-year Coast Guard career. . . . 
Eugene G. Venetl, S.M.'60, writes, "I am now 
employed in the position of senior ocean engineer 
by Computer Sciences Corp., St. Louis, Mo." . . . 
Edward S. Carmick, S.M.'40, reports, “I attended 
my 50th reunion of Uncle Sam’s Naval School last 
May. A gala two-and-a-half days, a mixture of fel¬ 
lowship, gaiety, sentiment, and nostalgia." 

David White, S.M.’69, has earned a Juris Doctor 
degree from Loyola University, New Orleans, La., 
and became a member of the Louisiana State Bar 
during 1980. . . . Pabitra Mukhopadhyay, S.M.’80, 
is presently working for McDermott, Inc., as a 
senior naval architect. . . . John R. Young, N.E.'66, 
has been promoted to captain in the U.S. Navy; he 
is supervisor of shipbuilding for the Great Lakes 
area. 

XIV 

Economics 

Henry S. Farber, assistant professor of economics, 
is the winner of a two-year, $20,000 research fel¬ 
lowship of the Alfred P. Sloan Foundation for 1981- 
83. And Franklin M. Fisher, professor of economics, 
will be on leave next year following the award of a 
Guggenheim Fellowship for 1961. 

Margaret G. DeVries, Ph.D.'46, reports, “I am 
now historian of the International Monetary Fund 
and author of several volumes of the history of the 
fund, and I am also engaged in writing three more 
volumes, covering the years 1972-78." ... Edward 
Kana, Ph.D.'60, Everett D. Reese Professor of 
Banking and Monetary Economics at Ohio State 
University, has been awarded a 1981 Alumni Award 
for Distinguished Teaching bestowed by the univer¬ 
sity. . . . Nancy A. Bord, Ph.D.'65, has been named 
director, utility services, for the Planning Econom¬ 
ics Group, Boston, Mass., where she will be in 
charge of the firm's consulting for public? utilities. 

XV 

Management 

Thomas G. loerger, S.M.’75, is currently the pro¬ 
gram manager for a Westinghouse Joint venture 
company, WEXICO, in Saudi Arabia and will be 
moving there late next year. . .. Jacques De Saus- 
sure, S.M.'78, reports, ”1 have been back in Switz¬ 
erland since December 1979 and am working as an 
investment manager with Piztet and Co.” ... Mar¬ 
vin Cam pen, S.M.'48, has been promoted to busi¬ 
ness manager—synthetic fluids in the Gulf Oil 
Chemicals Co., petrochemicals division, Houston, 
Tex.... Giyora (Guy) Doeh, S.M.'58, writes, "Hav¬ 
ing put the West Coast aerospace scene behind 
me, I am now engaged in the operation of a Century 
21 real estate brokerage, rising to the CEO position 
by acquisition. I would be delighted with a visit from 
any M.l.T. contacts who want to look me up at West 
Los Angeles Realty, Inc.” 

Edward Ney Dodson III, S.M.'61, writes that he is 
vice-president and director, economic resources 
and planning operations, General Research Corp. 
During the 1981 spring semester he was visiting 
professor of economics on a semester-at-sea 
round-the-world cruise of the University of Pitts¬ 
burgh’s Center for International Studies-Daniel 

Simonds, S.M.'77, notes, "I recently spent about 
two years at the Boston Housing Authority, among 
other activites, helping install a computer-based 
cost reporting system. My S.M. degree was invalu¬ 
able, as it has been almost every day since I 
received It in 1978. The BHA was frustrating. Much 
needs to be done with public sector, government, 
planning and content. For Instance, the generating 
and establishing of objectives by public agencies 
and other bureaucracies." .. . John H. Halford, Jr, 
S.M.'40, writes, "Enjoying retirement Immensely!" 

Lawrence B. Kilham, S.M.'66, has been ap¬ 
pointed executive vice-president and general man¬ 
ager of Modem Plastic Machinery Corp., a division 


of Savoy Industries, Clifton, N.J.. manufacturers of 
extrusion systems for the plastics, wire, textile, and 
packaging industries. He writes that he "enjoys this 
position very much and would like to hear from 
M.l.T. people in this Industry." . . . Warren P. Hy- 
ams, S.M.'78, Is currently a financial analyst for the 
Asia-Pacific operations on Ford Motor Company’s 
world headquarters finance staff. . . . John R.M. 
Gordon, Ph.D.’66, has been elected to the Board of 
Directors of American Can Canada, Inc., and chair¬ 
man of the Canadian Federation of Deans of Man¬ 
agement and Administrative Studies_Robert T. 

Blakely III, Ph.D.’70, has been elected vice-presi¬ 
dent for finance (senior financial officer) of United 
States Synthetic Fuels Corp., Washington, D.C, a 
government-sponsored corporation. . . . Fred Shi- 
nagel, S.M.'55, has joined the investment firm of 
Laidlaw Adams and Peck, Inc., as a senior vice- 
president and managing director with responsibility 
for all investment banking and mergers and acqui¬ 
sitions. 

David L. Bodde, S.M.'73, is presently assistant 
director, natural resources and commerce. Con¬ 
gressional Budget Office, Washington, D.C. . . . 
Richard O. Bond, S.M.'70, has been elected a vice- 
president and director of Cresap, McCormick and 
Paget, Inc., New York, N.Y., a management con¬ 
sulting firm. He is manager of the London office 
responsible for European, Middle East, and African 
business. . . . Jorge Peschiera, S.M.'75, writes, 
"Until the end of 1980 I was in charge of the Peruvi¬ 
an government institution for export promotion. At 
present, I am manager of the International Division 
at Banco Comercial del Peru and executive presi¬ 
dent of Datamat S.A., a small software house.” ... 
Leslie Clift Hruby, S.M.'73, is currently on special 
assignment as special marketing products man¬ 
ager working on strategic projects for the Labora¬ 
tory Products Group, Digital Equipment Corp. . . . 
Eugene A. Soltero, S.M.'66, has resigned as presi¬ 
dent of Moore McCormack Energy, Inc., Stamford, 
Conn. . . . Jules Bellaschi, S.M.'58, has just pub¬ 
lished a book. To Lead and Manage which is a 
personal, self-help book on leadership and man¬ 
agement based on his extensive academic, indus¬ 
trial and federal government experience. 

James J. Findley, S.M.’73, has been named vice- 
president of Management Decision Systems, Inc., 
Waltham, Mass. . . . Richard Muther, S.M.'38, has 
recently celebrated the twenty-fifth anniversary of 
Richard Muther and Associates, Kansas City, Mo. 
The firm has gained an international reputation as 
consultants in industrial and management engi¬ 
neering. ... Lawrence A. Hough, S.M.'72, has been 
appointed vice-president of servicing for the Stu¬ 
dent Loan Marketing Association (Sallie Mae), 
Washington, D.C.; he was recently elected treasur¬ 
er and a director of the U.S. Olympic Committee. 

Sloan Fellows 

Robert D. Blythe, S.M.'66, resigned as executive 
vice-president and director of Munford, Inc., Atlan¬ 
ta, Ga.... Albert H. Jacobson, S.M.'52, reports, “I 
am still professor of industrial systems engineering 
at San Jose State University, where I was cofound¬ 
er of the Cybernetic Systems Graduate Program." . 

. . Donald W. Male, S.M.'58, reports that he is on 
the continental board of trustees of the Unitarian- 
Universalist Association and travels to Boston sev¬ 
eral times a year. . . Arnold F. Roane, S.M.'74, 

writes that after 19 years at General Electric Co., he 
is now director, future systems, for the Denver 
aerospace operations of Martin Marietta Corp. ... 
Joseph W. James, S.M.'64, has been elected exec¬ 
utive vice-president of Household Finance Corp., 
Prospect Heights, III. 

James J. Howard III, S.M.'70, has been elected 
president of Wisconsin Telephone Co., a Milwau¬ 
kee-based affiliate of the Bell System. . .. Tom H. 
Barrett, S.M.'69, a group executive vice-president 
of Goodyear Tire and Rubber Co., has been elected 
to the Board of Directors of A.O. Smith Corp. . . . 
Thomas J. Kelly, S.M.'70, writes, "I enjoyed seeing 
our friends, both faculty and classmates at the 
Sloan Fellows Convocation in October. The pro¬ 
grams were both stimulating and enjoyable.” . . . 
LeRoy E. Day, S.M.'60, has been promoted to 
director, systems engineering and integration, Of- 
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flee of Space Transportation Systems, NASA Head¬ 
quarters, Washington, D.C. He has been with the 
Space Shuttle program since its inception.... Phil¬ 
lip L. Zink, S.M.'69, writes, “Sorry I missed the 
convocation, but 1 simply couldn’t miss my teaching 
contacts at that time. I hope to attend the next one. 

I am teaching business policy and management sci¬ 
ence courses, full-time, at Iowa State University 
and enjoy the students greatly and I still hope to 
finish my Ph.D. dissertation." 

Goff Smith, S.M.'53, has resigned as chief exec¬ 
utive officer but will continue as chairman of 
Amstead Industries, Inc., Chicago, III., a builder of 
railroad freight car parts and general industrial and 
construction parts. . . . Kay R. Whitmore, S.M.75, 
has been elected executive vice-president of East 
man Kodak Co., Rochester, N.Y., and was named 
general manger of its photographic division. .. . H. 
Robert Sharbaugh, S.M/61, has been elected to 
the board of directors of Carpenter Technology 
Corp., Reading, Penn. He Is former chairman of the 
board and chief executive officer of the Sun Oil Co., 

Philadelphia, Penn_Kenneth J. Barker, S.M.74, 

has been appointed director of manufacturing for 
Universal Joint Division of Rockwell International. 
Troy, Mich_Carroll Martenson, S.M.'54, is pres¬ 

ently chairman and chief executive officer of Criton 
Corp., Bellevue, Wash. 

Senior Executives 

Hal C. Ransom, '62, has been elected vice-presi¬ 
dent, procurement, at the Campbell Soup Co., 
Camden, N.J. . . . Salvators Macara, '68, has been 
appointed president of Itek Electronic and Optical 
Industries, Itek Corp., Lexington, Mass. . . . C. 
Robert Gates, '68, reports that he is continuing as 
vice-president of Northrop International with addi¬ 
tional duties of vice-president and program manag¬ 
er of the F-5G Program_Seymour Orlofsky, '60, 

a founder of Appalachian Co., Worthington, Ohio, 
has been named a director of Itel Corp., San Fran¬ 
cisco, Calif_James C. Phelps, '61, has retired as 

president of Tesoro Petroleum Corp., San Antonio, 

Tex., and will not seek re-election as a director_ 

Leo R. Silliman, '61, of Buffalo, N.Y., passed away 
on July 8, 1976. He was formerly employed by the 
Republic Steel Corp. of Buffalo. 

XVI 

Aeronautics and Astronautics 

Charles Stark Draper, Sc.D.'26, has been pre¬ 
sented the 1981 New England Inventor of the Year 
Award. He is known worldwide as the father of iner¬ 
tial navigation, and through more than a half centu¬ 
ry of engineering achievements he has received vir¬ 
tually ail of the world's major engineering awards 
and metals. 

Wesley F. Moors, S.M.70, reports, "Amelia 
Magimey Moore arrived January 1, 1981, weighing 
five pounds, eleven ounces. I still work at the Boe¬ 
ing Co. doing programming computer graphics for 
aircraft systems design." . . . Robert C. Rose, 
S.M.'67, is presently self-employed as an engineer¬ 
ing consultant, specializing In navigation and the 
NAVSTAR Global Positioning System. . . . Robert 
Polutchko, S.M.'59, writes, "Greetings to all from 
Colorado. Son, Bob, Jr., is now a freshman at M.l.T. 
I am pleased to announce my promotion to vice- 
president of technical operations at Martin Mariet¬ 
ta." . . . Marc L. Sabin, Sc.D.'73, was promoted to 
lieutenant colonel, U S. Air Force, on January 1, 
1981. 

XVIII 

Mathematics 

Associate Professor Victor Kac has been awarded 
a $20,000 Sloan Research Fellowship tor 1981-83 
by the Alfred P. Sloan Foundation; his promotion to 
full professor was effective July 1. 

Professor Chia-Chiao Lin will receive the 1981-82 
James R. Killian, Jr., Faculty Achievement Award 
and deliver one or more Killian Lectures next 


spring. Dr. Lin’s achievements In applied mathe¬ 
matics were recognized 14 years ago by his 
appointment as an Institute Professor, a post 
reserved for scholars of special distinction, and this 
new honor recognizes "extraordinary professional 
accomplishments." “Perhaps no other of our col¬ 
leagues enjoys so broad a sphere of influence 
among neighboring faculties . . ." wrote the Killian 
Award selection committee. 

Joseph J. Buff, S.M.77, has been named a fellow 
of the Society of Actuaries. . . . Denis W. Loring, 
S.M.71, has been promoted to associate actuary in 
the Underwriting Policy and Research Department 
at John Hancock Mutual Life Insurance Co. . . . 
John Jaynes, Ph.D.'79, reports that he flies for the 
Navy Patrol Squadron 19, which has taken him to 
Japan and Alaska.... Colin Graham, Ph.D.'68, has 
co-authored Essays in Commutative Harmonic 
Analysis, published in December 1979 by Sprlnger- 

Verlog_William H. Barker, Ph.D.’73. has been 

promoted to the rank of associate professor, with 
tenure, at Bowdoin College, Brunswick, Me. . . . 
Francis M. Garth, '53, of La Jolla, Calif., passed 
away on December 3, 1979. 

XX 

Nutrition and Food Science 

Michaal A. Marietta, assistant professor of toxicol¬ 
ogy whose research focusses on chemical pollut¬ 
ants in the environment, is now the first Mitsui 
Career Development Professor of Contemporary 
Technology. 

The professorship results from a 1980 gift from 
the 25 companies of the Mitsui Group of Japan, one 
of that nation's oldest and largest industrial organi¬ 
zations; the funds were designated to support 
young faculty members working on problems that 
accompany technological growth in industrial 
countries. 

Dr. Marietta joined the faculty last fall after a 
two-year postdoctoral fellowship in the Department 
of Chemistry. His degrees are from the State Uni¬ 
versity of New York at Fredonia (A.B. 1973) and the 
University of California at San Francisco (Ph.D. 
1978), and his research is related to the metabolism 
of chemicals of importance to human health. 

XXII 

Nuclear Engineering 

Arne P. Olson, Sc.D.’67, reports, “I became presi¬ 
dent of Arne P. Olson Corp. in June 1980 and am 
an independent nuclear consultant, advising both 
nuclear utilities and government agencies." . . . 
David Ovore, S.M.78, has been appointed manag¬ 
er of computer facilities for the Applied Sciences 
Division of Merodyne Research, Inc., Bedford, 
Mass., responsible for managment of both PRIME 
400 and Digital PDP-11 equipment and operating 
systems. . . . Nathaniel D. Woodson, S.M.’65, has 
been named general manager of Westinghouse 
Nuclear International, Waltz Mill, Penn., where he is 
responsible for directing Westinghouse's participa¬ 
tion in the nation's breeder reactor development 
program. 


Technology and Policy Program 

Uz Mulcahy, 79, is presently working as a planning 
coordinator for the Office of Ambulatory Care Plan¬ 
ning and Development at the Case Western Re¬ 
serve University Medical School, Cleveland. Ohio. 
She is engaged in a variety of projects, including 
the development of a new building to house 
research projects related to cystic fibrosis and the 
planning for several new ambulatory care centers in 
the Inner city. . . . Three Technology and Policy 
Program students were selected to participate in 
the Foreign Student Service Council’s week-long 
seminar in Washington on energy early in May; Arif 
Alauddin, Samer Faraj. and Miren Salsamendi.— 
Professor Richard de Neufville, Chairman, Room 
1-138, M.I.T., Cambridge MA 02139 



N.E. Todreas 


Todreas Succeeds Rasmussen 
in Nuclear Engineering 

Professor Neil E. Todreas, Ph.D.'66, 
who’s had broad experience in nuclear 
power plant design and directs the Re¬ 
actor Engineering Program in the De¬ 
partment of Nuclear Engineering, is 
succeeding Professor Norman C. Ras¬ 
mussen, Ph.D.’56, as head of the de¬ 
partment on July 1. 

Professor Rasmussen will continue 
on the faculty, gaining more time for 
teaching and research. Dean Robert C. 
Seamans, Sc.D.’51, says that despite 
“the downward shift in national support 
for nuclear power . . . the department 
has thrived under (Professor Rasmuss¬ 
en’s) leadership, and we owe him a 
great deal.” 

Professor Todreas joined the M.l.T. 
faculty in 1970 and since then has made 
significant contributions in liquid metal 
heat transfer, an area important in the 
breeder reactor program. He’s also 
been codirector of the department’s 
summer program on nuclear reactor 
safety engineering. 

Professor Todreas studied mechani¬ 
cal engineering at Cornell before joining 
the headquarters engineering staff of 
the U.S. Naval Nuclear Reactor Pro¬ 
gram in 1958. In 1965, while studying 
for his doctorate at M.l.T., he joined the 
Atomic Energy Commission and worked 
for five years on the U.S. fast breeder 
reactor project. 
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Puzzle Corner 
Allan J. Gottlieb 


The All-State 
Crossword 



Allan J. Gottlieb, ’67, is associate 
research professor of mathematical 
sciences at the Courant Institute of 
Mathematical Sciences, New York 
University; he studied mathematics at 
M.i.T. and Brandeis. Send problems, 
solutions, and comments to him at the 
Courant institute. New York University, 
251 Mercer St., New York, N.Y. 10021. 


This month’s problems were selected 
just as the Space Shuttle Columbia was 
making its historic first flight, and they 
include questions about digging a hole 
to the center of the earth and falling 
from space into the ocean. Fortunately, 
my only contacts with NASA have been 
as a computer expert and not as a 
soothsayer. 

Problems 

JUL 1 Emmett Duffy would like South to 
lead and make all seven remaining 
tricks: 

4k J 8 6 

V A J 4 

♦ A 

* - 

4k K 

V K 8 

♦ 9 

* K 8 6 

4k A 9 

V Q 7 

♦ - 

* J 10 3 
JUL 2 A two-part problem from Anthony 
Standen: 

What is the smallest multiple of nine 
that has no odd digit? For the benefit of 
hair-splitters, I may say that it is to be in 
base 10; but if other bases are allowed, 
what then is the answer? And how many 
ways are there of doing it? 

JUL 3 Eric Piehl wonders about the the¬ 
oretical limit for high-diving competi¬ 
tions. A falling person reaches a termi¬ 
nal velocity of about 55 m/sec. Entering 
feet first, one can survive falls into water 
at speeds of up to 34 m/sec. Starting 
from rest, what is the maximum dis¬ 
tance one can fall before entering wa¬ 
ter, and survive? Assume that drag is 
proportional to velocity and that gravi¬ 
tational acceleration is 9.8 m/sec. 

JUL 4 This problem first appeared in the 
Review as part of a Calibron Products, 
Inc., advertisement in the 1930s: 

Five coins, arranged as in (a) below, are 
to be shifted into arrangement (b), using 
only four accurate sliding moves [such 
as the move shown in (c)]. There is no 
restriction on the position of arrange¬ 
ment (b) relative to (a), but the new loca¬ 
tion of any coin moved must be fixed by 
definite contact with two other coins: 
estimated contacts [to form straight 
lines, as in (d)] are not allowed. Move 
only one coin at a time, without lifting. 
Our analysis of this old puzzle shows 
that there are no less than 24 straight¬ 
forward solutions—but they are amaz¬ 
ingly elusive! How many can you find? 

(a) (b) (c) J «^ (d) 

Jlfc ft Jf) rndrn 


4k 10 7 2 
V 9 6 

♦ 4 

♦ 9 
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JUL 5 Our last regular problem is from 
Richard Fisher: 

What is the smallest square matrix in 
which one can write the names of 50 
U.S. states, horizontally or vertically, in 
crossword-puzzle fashion? The ground 
rules are: words must be written from 
left to right, or from up to down; two- 
word states are to be written as if only 
one word—i.e., WESTVIRGINIA; each 
state must be written exactly once; no 
two-letters can be horizontally or verti¬ 
cally adjacent unless they form part of a 
state name; and the completed puzzle 
must be connected—i.e., you cannot 
tuck an orphan state in a corner unless 
it’s connected to the rest of the puzzle. 

Speed Department 

JUL SD1 Here is a problem from Smith 
Turner that Jules Verne might have 
enjoyed: A person wanted to dig a hole 
to the center of the earth. He did not 
care how small it was at the bottom (a 
point would be fine) but realized that it 
must be wider at the top to permit work¬ 
ers to get in and that it must have some 
slope so that dirt would not slide back in 
too easily. He decided on a circular 
cone. To make the sides 1 ° off from ver¬ 
tical, what diameter of hole is required 
at the top? 

JUL SD2 Finally, Joe Horton sends a 
quickie that may lead to a form of popu¬ 
lation control: 

In an effort to ease the population 
explosion, it might be useful to decide 
whether to reject or adopt the sexist 
notion that a family should continue to 
make babies until one of the desired sex 
showed up. It has been argued that this 
must lead to large families. Question: If 
couples agreed to stop after a child of 
the desired sex had been born, what 
would be the average family size? For 
the sake of the problem, assume that 
boys and girls are equally likely to be 
born; and that twins don’t occur. 


Solutions 

FEB 1 Given the diagram at the top ot the next 
column. White to move and win. 

Gene Janulis cleverly avoided the drawing trap 
hidden in this problem. He writes: 

It appears that White easily wins the Black pawn 
with K—B3, K—N4, KxP. But Black has the draw¬ 
ing resource 1. . . . P—R6I, which draws after 
both 2. PxP K—K2,3. K—B4 K—Q3, and the Black 
king reaches QR1 and 2. P—N4 K—K2, 3. K—N3 
K—Q3, 4. KxP K—B3, 5. K—R4 K—N3. However, 
White wins with 1. K—Nil P—R6 (the best), 2. P— 
N3I (P—N4 draws, as we shall see) K—K2, 3. K— 
R2 K—Q3, 4. KxP K-B4, 5. K—R4 K—N3, 6. K— 
N4 and wins (2. P—N4 would have made this move 
impossible). I did some research and found that F. 
Dedrle composed a similar problem with the Black 
king on KB3 in 1921. 

Also solved by Matthew Fountain (who found a 
recent article by George Koltanowsky that featured 
Dedrle's problem), David Freeman, George Farnell, 
James Landau, Edwin McMillan, G. Sharman, Elliot 



Roberts, Robert Bart, and the proposer, Bob Kim¬ 
ble. 


FEB 2 Does every prime number above 5 divide 
evenly into a one-less string of Is? For example, 7 
divides 111,111; 11 divides 1,111,111,111; and 13 
divides 111,111,111,111. Does 17 divide 
1,111,111,111,111,111? 19 divide 18 Is. Etc ? 

A Joint effort by Steve Feldman and Pierre de 
Fermat shows that the answer is yes. Fermat’s the¬ 
orem (actually one of his many theorems) says 
that 

x*' - 1 mod p 

whenever x and p are relatively prime. Specifically. 
lO* - ' - 1 is divisible by p whenever p and 10 are 
relatively prime (which is the case whenever p >5). 
Thus p divides 9 . . . 9 (p-1 9s). Thus p divides 9 (1 
. . . . 1) (p-1 Is). Therefore, since p does not divide 
9, all prime numbers p (p>5) divide 1 . . . 1 (p- 1 
is). 

Also solved by Robert Bart, Matthew Fountain, 
Harry Zaremba, David Freeman, Ernest Thiele, and 
Frank Carbin. 


FEB 3 Given an ellipse truncated by two circular 
arcs tangent to it. 



1. Derive a general expression for the radius of the 
tangent circle in terms of the semi-axes of the 
ellipse, a and b, and the coordinate of the center of 
the circle h. 

2. The largest circle that can be inscribed for a 
given ellipse has radius b. Show that there is also a 
smallest circle and find its radius and center in 
terms of a and b. 

Karl Schoenherr found this problem to his lik¬ 
ing: 

The equation of an ellipse with reference to a set of 
rectangular axes passing through the center O of 
the ellipse is 

x*/a* + y*/b* =- 1 (1) 

The equation of a circle with reference to the same 
set of axes, whose radius is r and whose center is 
on the x-axis a distance h from O is: 
r* - y* + (x - h)* (2) 

The stipulation that the ellipse and the circle be 
tangent at a point C(x,y) requires that r be normal 
to the tangent to the ellipse at that point. The slope 
of the tangent is found by differentiating (1). There¬ 
fore, 

m = dy/dx - -bVa* • x/y, (3) 

and the slope of the radius y/(x - h) Is, by a well- 
known relation, 

m' - —1/m ' aVb* • y/x. (4) 

Therefore, in addition to (1) and (2), the following 
relation between x and h holds: 
x — h = (b*/a*)x. (5) 

Combining (1), (2), and (5) and reducing, we get 
r - b\/1 - h*/(a* - b»), and (6) 
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r = b/aVa* - (1 - b*/a*)x*. (7) 

Equation (6) is the general equation for r in terms of 
the Independent variable h, and (7) is the general 
equation for r in terms of x as Independent variable. 
In order to solve the second part of the problem, 
consider (7): inspection shows that r will be maxi¬ 
mum when the second term under the square root 
Is zero. This will be true when x equals zero. Simi¬ 
larly. inspection shows that r will be a minimum 
when x equals a. Introducing these values into the 
equation, we get 
r — — b, and 
r — — b*/a, 

the latter of which is the solution to the second part 
of the problem. 

Also solved by David Freeman, Harry Zaremba, 
Matthew Fountain, John Prussing, Richard Kruger, 
P. Bonomo, Irving Hopkins, Joel Storch, James Lef- 
ferts, Norman Wick strand, Wlnthrop Leeds, and 
the proposer, Winslow Hartford. 

FEB 4 Point A represents a spider and point B a fly, 
on opposite walls of a room. What Is the length of 
the shortest path the spider can follow to reach the 
fly? (The spider can only travel on solid surfaces— 
the walls, floor, and ceiling.) 



Robert Bart noted that if you "unfold'' the room 
you get the first diagram below. Thus there are 
three straight-line solutions (corresponding to 
three ways of entering the opposite face), the short¬ 
est of which is 40 feet. The second diagram shows 
this solution when the room is "refolded." 




Also solved by Richard Kruger, John Prussing, 
Matthew Fountain, Harry Zaremba, Albert Hayes, 
Jordan Wouk, Raymond Gaillard, Joseph Fried¬ 
man, Dennis Wood, Marlon Weiss, David Freeman, 
Alexander Borsanyi, and Elliott Roberts. 

FEB 5 A rectangular leaded glass window was 
made up of 12 rectangular pieces of glass having 
the following dimensions in inches: 

3 X 10 5 X 20 10 X 12 10 X 20 

4 X 20 7 X 23 10 X 15 13 X 15 

5 X 7 8 X 23 10 X 15 13 X 15 

What were the proportions of the window, and how 
were the pieces of glass arranged? (There were no 


gaps or overlappings.) 

Dennis Sandow and Robert Bart found a solu¬ 
tion for a square 40" X 40" and claim that no solu¬ 
tions exist for rectangles 50" X 32", 64" X 25". 
and 80" X 20". A partial solution was submitted by 
Winslow Hartford. Mr. Sandow’s solution follows; 
Mr. Bart's is a mirror image. 


20X5 

12x10 


8x23 

13X15 


7X5 






4x20 

15X13 



10x20 

3« 

10 








23x7 


15x10 

15x10 


Better Late Than Never 


1980 A/S 1 George Farnell has responded. 

N/D 5 Naomi Markovitz has responded. 

Proposers' Solutions to Speed Problems 

SD1 No way. The sides of the hole will be vertical no 
matter how big the hole is at the top. 

SD2 The average number of children per family Is 
2nP(n) = 2n/2" = 2, 

where n is the number of children in a given family 
and P(n) Is the probability of that happening. 



METALLURGY 

Tungsten, molybdenum, co¬ 
balt, special alloys — fabrica¬ 
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Half of Japan’s workforce 
is employed by small firms that do not, indeed cannot, guarantee 

lifetime employment. 



key engineers and managers 
rarely are hired away or leave 
to start their own companies. 
Japanese firms rely upon their 
own intelligence rather than 
competitors’ employees for in¬ 
novative ideas. 

This stability reduces work¬ 
er opposition to labor-saving 
automated production: Japan 
has installed more than half 
the world’s industrial robots, 
four times as many as any oth¬ 
er nation. With lifetime em¬ 
ployment and bonus payments 
based on corporate profits, 
workers are neither replaced 
nor receive lower wages be¬ 
cause of machines; automation 
actually raises employee bene¬ 
fits. 

To reinforce workers’ al¬ 
ready considerable loyalty to 
the firm, Japanese labor is 
organized vertically into “en¬ 
terprise unions,” in-house 
unions usually headed by 
white-collar managers. It is 
astounding to Americans that 
one-fifth of the current presi¬ 
dents of Japan’s leading cor¬ 
porations were formerly the 
heads of their firms’ unions. 
This explains in part the coop¬ 
eration and involvement as 
well as the relative passivity of 
Japanese labor. 

But this view goes only so far. 
While these notions of life¬ 
time employment and union 


organization are well publi¬ 
cized, in fact only one-third of 
Japanese labor is organized at 
all, an even clearer indication 
of labor passivity. The corpo¬ 
rate paternalism model applies 
only to the less than 1 percent 
of Japanese firms employing 
over 1,000 workers. More 
than 96 percent of Japanese 
manufacturers have fewer 
than 300 employees, and these 
smaller firms account for half 
of the Japanese work force as 
well as over one-third of Ja¬ 
pan’s total value added. 

In fact, Japan has two dis- 
inct industrial structures: the 
few, larger, unionized firms 
and the far more numerous, 
smaller, and surprisingly sig¬ 
nificant nonunionized firms. 
These small firms do not, in¬ 
deed cannot, guarantee life¬ 
time employment. Instead, 
they provide a residual labor 
market that acts as a highly 
elastic absorber of underem¬ 
ployed and marginal workers, 
which is critically important 
in buffering recessions. This 
dual structure is frequently 
overlooked in the tendency to 
stereotype the paternalistic 
world of corporate Japan. 

Mythical Monolith 

The usual model accepted by 
the American business com¬ 


munity is “Japan, Inc.,” 
which portrays the Japanese 
bureaucracy, ruling Liberal 
Democratic Party (LDP), and 
business community in a rela¬ 
tionship of countervailing 
sanctions within a decidedly 
consensual environment. This 
model often serves as an ex¬ 
cuse by those suffering at the 
hands of Japanese competi¬ 
tors. Amusingly enough, the 
first observers to hypothesize 
a monolithic Japan occupy 
much the same positions as 
the American government and 
industry leaders described as 
“the power elite” by C. 
Wright Mills in 1956. If we 
substitute the Japanese con¬ 
servative ruling party for the 
American military in Mills’ 
model, we see the same pic¬ 
ture of intimate relationships 
among leaders of the three 
“relevant” hierarchies. How¬ 
ever, while the power elite 
model was largely rejected as 
too radical and sophomoric an 
explanation for American pol¬ 
itics and policy, the Japan, 
Inc. model is widely em¬ 
braced. 

The interlocking director¬ 
ate of Japan, Inc. is said to 
operate in a triangle of power. 
At one vertex stands the for¬ 
midable Japanese governmen¬ 
tal bureaucracy. Before World 
War II, more than 90 percent 


of all upper-level civil servants 
were graduates of the Tokyo 
Imperial University law 
school. Today, more than 70 
percent of the fast-track 
“elite-course” officials are 
also products of Tokyo Uni¬ 
versity. Yet perhaps even 
more than its American 
counterpart, the bureaucracy 
is an uncommon meritocracy: 
MITI, the industrial policy 
bureaucracy, accepts only 14 
to 20 applicants each year and 
has no more than 400 “ca¬ 
reer” bureaucrats on its fast 
track at any given time. These 
bureaucrats enjoy a rapid ro¬ 
tation of positions, reflecting 
the Japanese preference for 
generalists who can assume 
varied responsibilities of lead¬ 
ership. These men (and invari¬ 
ably they are men) work until 
retirement at about age 50, 
when they enter a second ca¬ 
reer, usually as advisors to 
industry or as LDP Diet poli¬ 
ticians, the other two vertices 
of the power triangle. 

The recirculation of power¬ 
ful government officials to po¬ 
sitions in industry is referred 
to as amakudari. Literally 
translated, this is “descent 
from heaven,” but to many 
overworked and underpaid 
government bureaucrats, it is 
the opportunity for an ex¬ 
tremely lucrative “afterlife.” 
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One-fifth of the current presidents 
of leading Japanese corporations are former heads of 
their firms’ unions. 


They remain highly influen¬ 
tial and are for the first time 
remunerated in more than the 
currency of power. 

The Japanese government- 
industry relationship is itself 
extremely complex. If indus¬ 
try holds the carrot of amaku- 
dari sinecures, government 
wields the stick of “adminis¬ 
trative guidance.” This gener¬ 
ic term masks an enormous 
variety of ways the bureaucra¬ 
cy can influence the private 
sector without legal require¬ 
ments. Notifications and 
guidelines are frequently 
acted upon as if legally bind¬ 
ing. However, there are too 
many cases of administrative 
guidance gone unheeded—in 
automobile manufacturing 
and electronics, for instance— 
and too many cases of con¬ 
flicting ministerial directives 
to sustain the caricature of a 
monolithic Japan. 

The Japanese private sector 
in 1981 bears some resem¬ 
blance to its prewar anteced¬ 
ents, a fact that the purveyors 
of a monolithic Japan empha¬ 
size. Each of six big groups is 
centered around leading fi¬ 
nancial and trading organs, 
and includes major mining, 
manufacturing, petrochemi¬ 
cal, steel, and electronics 
firms. The concentration of 
control appears staggering. 


This view ignores the inten¬ 
sity of the competition. In 
fact, most of the innovative 
and dynamic Japanese 
firms — such as Honda, Sony, 
Seiko, Matsushita, Toyota, 
Toshiba, Canon, Hitachi, and 
Pioneer—are not affiliated 
with these groups. These inde¬ 
pendent firms, rather than 
those already favored by 
banks or government for their 
ties to the major groups, have 
been the real superstars. 

Coalition of Competitors 

The third vertex of the Jap¬ 
anese triangle, the conserva¬ 
tive Liberal Democratic Par¬ 
ty, has governed Japan contin¬ 
uously since 1955. One-fourth 
to one-third of LDP members 
of the Diet are former govern¬ 
ment officials, and many oth¬ 
ers have close connections to 
the business community. 
However, farmers as well as 
managers, agricultural as well 
as industrial interests have 
kept the LDP in power. Rural 
landowners have consistently 
frustrated big business, and 
rice subsidies have continued 
to drain government coffers. 
In fact, that the LDP has 
remained cohesive at ail is a 
tribute to the politicians’ ca¬ 
pacity for compromise and 
survival, not to the inherent 


commonality of their world 
views. 

The monolithic model as¬ 
sumes that Japanese elites 
share a single ideology to 
which they willingly sacrifice 
their own narrow sectoral in¬ 
terests, but as dozens of stud¬ 
ies have demonstrated, Jap¬ 
anese politics and economics 
are a mire of competition. 
Much more frequently than 
many would suspect, neither 
big business nor the bureau¬ 
cracy is able to get what it 
wants or to arrive at consen¬ 
sus. Moreover, profound po¬ 
litical and economic divisions 
within each sector undercut 
meaningful descriptions of a 
single bureaucratic or busi¬ 
ness interest. What may seem 
to be the rubbing of rounded 
shoulders within an old-boy 
network is frequently the 
bumping of sharpened elbows 
for narrow sectoral advan¬ 
tage. 

In debunking the myth of 
Japan, Inc., some scholars 
have gone to the opposite ex¬ 
treme with “minimalist gov¬ 
ernment models” depicting a 
small, inexpensive Japanese 
bureaucracy astutely enhanc¬ 
ing market forces. This belies 
the government’s steady and 
pervasive intervention in prod¬ 
ucts, firms, and sectors. 

As an alternative, we could 


envision Japan as a case of 
intervention geared toward 
market success, with market 
forces simply one additional 
lever for state planning and 
industrial policy. This concep¬ 
tion posits neither aloofness 
nor harmony but political con¬ 
flict, allowing for exploration 
of the arenas in which conflict 
is resolved. Indeed, one of the 
great beauties of the Japanese 
system is the way in which 
societal and political conflicts 
are frequently consumed be¬ 
fore they can consume society 
and politics. Conflict resolu¬ 
tion, not consensus, is the 
most appropriate description 
of Japanese society and poli¬ 
tics. □ 


Richard J. Samuels is assis¬ 
tant professor of political sci¬ 
ence at M.I.T. He spent three 
years in Tokyo as a Fulbright 
scholar, studying Japanese 
political policy for his doctor¬ 
ate (M.I.T. 1980). This arti¬ 
cle is based on a talk he gave 
at the Japanese Industry and 
Technology Symposium at 
M.I.T. this past April. 
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# 1 in a series of reports on new technology fromXerox 


About a year ago, Xerox introduced the Ethernet 
network—a pioneering new development that 
makes it possible to link different office machines into 
a single network that’s reliable, flexible and easily 
expandable. 

The following are some notes explaining the 
technological underpinnings of this development. They 
are contributed by Xerox research scientist David 
Boggs. 

The Ethernet system was designed to meet 
several rather ambitious objectives. 

First, it had to allow many users within a 
given organization to access the same data. Next, 
it had to allow the organization the economies 
that come from resource sharing; that is, if 
several people could share the same information 
processing equipment, it would cut down on 
the amount and expense of hardware needed. In 
addition, the resulting network had to be flex¬ 
ible; users had to be able to change components 
easily so the network could grow smoothly 
as new capability was needed. Finally, it had to 
have maximum reliability—a system based on 
the notion of shared information would look 
pretty silly if users couldn’t get at the information 
because the network was broken. 


Collision Detection 

The Ethernet network uses a coaxial cable 
to connect various pieces of information equip¬ 
ment. Information travels over the cable in 
packets which are sent from one machine to 
another. 

A key problem in any system of this type is 
how to control access to the cable: what are the 
rules determining when a piece of equipment can 
talk? Ethernet’s method resembles the unwritten 
rules used by people at a party to decide who 
gets to tell die next story. 

While someone is speaking, everyone else 
waits. When the current speaker stops, those who 
want to say something pause, and then launch 
into their speeches. If they collide with each other 
(hear someone else talking, too), they all stop 
and wait to start up again. Eventually one pauses 
the shortest time and starts talking so soon that 
everyone else hears him and waits. 

When a piece of equipment wants to use 
the Ethernet cable, it listens first to hear if any 
other station is talking. When it hears silence on 
the cable, the station starts talking, but it also 
listens. If it hears other stations sending too, it 
stops, as do the other stations. Then it waits a 






random amount of time, on the order of micro¬ 
seconds, and tries again. The more times a 
station collides, the longer, on the average, it 
waits before trying again. 

In the technical literature, this technique 
is called carrier-sense multiple-access with col¬ 
lision detection. It is a modification of a method 
developed by researchers at the University of 
Hawaii and further refined by my colleague Dr. 
Robert Metcalfe. As long as the interval during 
which stations elbow each other for control of 
the cable is short relative to the interval during 
which the winner uses the cable, it is very 
efficient. Just as important, it requires no central 



control — there is no distinguished station to 
break or become overloaded. 


The System 

With the foregoing problems solved, 
Ethernet was ready for introduction. It consists 
of a few relatively simple components: 

Ether . This is the cable referred to earlier. 
Since it consists ofjust copper and plastic, 
its reliability is high and its cost is low. 


Transceivers . These are small boxes that 
insert and extract bits of information as 
they pass by on the cable. 

Controllers . These are large scale inte¬ 
grated circuit chips which enable all sorts 
of equipment, from communicating type¬ 
writers to mainframe computers, regardless 
of the manufacturer, to connect to the 
Ethernet. 

The resulting system is not only fast (trans¬ 
mitting millions of bits of information per 
second), it’s essentially modular in design. It’s 
largely because of this modularity that Ethernet 
succeeds in meeting its objectives of economy, 
reliability and expandability. 

The system is economical simply because 
it enables users to share both equipment and 
information, cutting down on hardware costs. 

It is reliable because control of the system is 
distributed over many pieces of communicating 
equipment, instead of being vested in a single 
central controller where a single piece of mal¬ 
functioning equipment can immobilize an 
entire system. And Ethernet is expandable 
because it readily accepts new pieces of infor¬ 
mation processing equipment. 
This enables an organization to 
plug in new machines gradu¬ 
ally, as its needs dictate, or as 
technology develops new and better ones. 
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Reports of 

“flying saucers” just won’t go away. 

Although many are of the I-just-got-back-from-Venus variety, 
a sufficient number, by reputable witnesses and of 
remarkable consistency, merit serious 
scientific investigation. 



The 

UFO Phenomenon: 
Laugh, Laugh, Study, Study 

by J. Allen Hynek 


T hose who are not shocked when they first come 
across quantum mechanics cannot possibly have 
understood it. —Niels Bohr 

Quantum physics arose from the tires of paradox. Its 
concepts were shocking to those trained in 
classical physics, and we needed time to feel comfort¬ 
able with them. As in other areas of science, observa¬ 
tions that initially didn't “tit" ultimately led to break¬ 
throughs, while those that did conform to the current 
scientific paradigm yielded the next decimal places. 
The phenomenon of “unidentified flying objects” 


(ufos), though few would call it part of a science, is 
also both shocking and paradoxical. UFO reports are 
often an outrage to common sense. The persistent flow 
of reports, from all parts of the world, of an object or 
a luminosity in the sky or on or near the earth defies 
rational explanation even when made by persons of 
acknowledged responsibility. (I exclude here the popu¬ 
lar interpretations of the phenomenon—such as “little 
green men from outer space”—as quite distinct.) 
Indeed, if these observations are even partially true, 
understanding them may require a breakthrough—at 
least in our thinking about the world around us. 




The ufo photograph ‘‘in 
hand” is considered by the 
author to be one of the most 
puzzling on record. It was 
taken on November 22, 1966 
at the Diamond Park 
Overlook near Willamette 


Pass in Oregon by a 
biochemist who specializes 
in the diseases of trees. 
Having already taken two 
scenery shots, he was 
waiting, camera ready, for the 
swirling mist to clear for a 


better view of the distant 
mountains. Suddenly, 
something rapidly rose 
directly in front of him and he 
immediately “shot from the 
hip.” Analysis by Adrian 
Vance, West Coast editor of 


Popular Photography, 
indicates that the object was 
approximately 400 feet away 
and about 30 feet in diameter 
(focal length 50mm, shutter 
0.3 seconds). (Courtesy A. 
Vance) 


I was sure that the 

reporting of “flying saucers” was just a post- 
World War II craze that would quickly 
run its course. 


Persistent Craze 

I first became involved 
with UFO reports in 1948— 
I was then an astronomer at 
Ohio State University— 
when the Air Force’s Air 
Technical Intelligence 
Center asked me to help determine how many of the 
current sightings had possible astronomical origins as 
meteors, planets, and twinkling stars. 1 was squarely 
in the ranks of those who were sure that the reporting 
of flying saucers (as they were then called) was sim¬ 
ply a postwar craze that, like all fads, would quickly 
run its course. Yet ufo reports have proven to be at 
least a long-lived “craze”; three decades later it per¬ 
sists, in many levels of society, and in many areas of 
the world. 

The comprehensive catalogue of ufo reports main¬ 
tained at the Center for UFO Studies contains entries 
from some 140 countries. Not only is the global ubiq¬ 
uity of the ufo phenomenon undeniable, but the same 
sorts of sightings are reported from diverse cultures, 
climates, and levels of sophistication. There appears 
to be a high awareness of the concept—a Gallup poll 
has amply verified this in the United States—and 
every major language has an appropriate term for 
ufos. Moreover, critics who hold that interest in ufos 
is largely generated by the media may be surprised to 
learn that sightings have been reported in countries in 
which discussion of UFOs, especially by the media, is 
sternly discouraged; the Soviet Union and China are 
cases in point. 

The most useful reports come from people who are 
sophisticated, responsible, and mentally stable (as 
judged by commonly accepted standards), if only 
because they have so much to lose by “going public.” 
Their “experiences” are almost certain to be greeted 
with disbelief, even ridicule, by their colleagues. Con¬ 
sider these examples: 

□ Some years ago an M.I.T. professor called me 
from across the country. “Drop everything and come 
to Cambridge,” he said, to investigate a sighting by 
one of his colleagues, the associate director of the 
Instrumentation Laboratory. I did so and. listened 
with interest to his technical description of the trajec¬ 
tory and appearance (even as to its color-temperature) 
of a light coursing through the sky. Its origin remains 
unidentified. 

□ I recently interviewed a high-ranking officer of 
the Argentine Air Force, in the presence of other 


officers, who had sighted a ufo some months before. 
He was driving through open country late one after¬ 
noon with a colleague, in threatening weather, when a 
cone-shaped object suddenly appeared out of low- 
hanging clouds and proceeded to move at a moderate 
speed just beneath the cloud cover. He immediately 
stopped the car and had only enough time to step out 
and snap one photograph before the object rose back 
into the clouds. I examined the original negative 
under magnification; it appeared to be a bona fide 
image, with no evidence of darkroom trickery. 

□ A four-person crew from the Army Medical Res¬ 
cue Mission was flying a helicopter to Cleveland from 
Columbus, Ohio when they encountered a wingless 
craft that swooped toward them, hovered momentari¬ 
ly, and seriously affected the behavior of the helicop¬ 
ter: a strange force reportedly raised it while the pilot 
was attempting an emergency descent. 

□ A commercial pilot—a commandante for many 
years with Alitalia—was flying at 12,000 feet on a 
sunny day when he and his crew observed a strange 
“metallic” craft flying alongside. It paralleled the air¬ 
plane for a few moments, then suddenly rose vertical¬ 
ly and disappeared into the sky. Upon reporting a 
“strange balloon” (he was not going to report a ufo), 
the pilot was told that the crew of a British airliner at 
40,000 feet, an instant before, had also reported an 
“unknown” object swishing by on a vertical trajectory 
into the sky. But the pilot did not report the incident 
to his company, knowing full well that airlines do not 
look favorably upon pilots who “see things.” 

As technically trained as some of the ufo witnesses 
may be, we must face the fact that most individual 
ufo reports are anecdotal. Lack of support for profes¬ 
sional investigation has undoubtedly let many oppor¬ 
tunities to obtain scientific data slip through the 
cracks. Nonetheless, some investigators, largely in 
their spare time, have succeeded in relating ufo 
reports to physical parameters. C. Poher was able to 
show a statistical correlation between UFO events in 
France and the vertical component of the geomagnet¬ 
ic field as recorded at the Chambon-la-Foret Geophy¬ 
sical Station. More recently, J. Accetta (under a grant 
from the Center for UFO Studies) conducted a 
search for perturbations in routinely recorded geo¬ 
physical data (housed at the World Data Center and 
maintained by the U.S. National Oceanic and Atmo¬ 
spheric Administration) that might corroborate ufo 
sightings. Of some 65 categories of geophysical data, 
including solar, interplanetary, ionospheric, and geo¬ 
magnetic phenomena, he found six categories that 
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The pilot did not 

report the incident to his company, knowing full well 
that airlines do not look favorably upon 
pilots who “see things.” 


seemed to merit further attention. D. Pearson has 
described in some detail a system for retrospective 
measurement of ground traces allegedly associated 
with ufo sightings that includes several thermal-anal¬ 
ysis methods for determining to what extent the soil 
at the ufo site had been heated. But lack of funds has 
hampered such investigations, although very promis¬ 
ing (unpublished) explorations have occurred. 

UFO researchers are caught in a classic “Catch-22” 
situation: when they seek funds and projects to collect 
quantitative evidence, critics point to the absence of 
supporting data. For example, NASA, in rejecting 
President Carter’s request that it undertake an exami¬ 
nation of the ufo question, stated in effect that it 
would do so only if presented with “hard” data. Some 
data-collecting systems exist for other purposes, but 
the lack of legitimacy makes it virtually impossible 
for ufo reseachers to exploit them. For example, the 
North American Air Defense Command could intro¬ 
duce a subroutine in its computer program to monitor 
the many ucts (uncorrelated targets) it daily observes 
on radar, but when I suggested this to the Air Force I 
was told that their mission is to check only ballistic 
trajectories. 



eyond the Fringe 

UFOs are difficult to take 
seriously, and much of the 
derision from the scientific 
community is well de¬ 
served. Three aspects in 
particular have led to their 
general dismissal: the preponderance of identified fly¬ 
ing objects (ifos); the space-age-spawned belief in the 
concept of “we are not alone” (and its corollary, 
“We’ve gone to the moon so why can’t they come 
here?”); and the few but highly visible “true believ¬ 
ers” who have adopted the idea of celestial visitors 
with quasi-religious fervor. 

It is true that the great majority of initial ufo 
reports are simply the result of misidentifications of 
ordinary events. A. Hendry’s analysis of the reports 
received at the Center for UFO Studies over two 
years showed that nearly 90 percent were identifiable. 
Clearly, if that many people can be mistaken, why not 
assume that all ufo reports are either misidentifica¬ 
tions or hoaxes? But such dismissal does not resonate 
with the scientific outlook. After all, only one unex¬ 
plained track in a helium bubble chamber out of thou¬ 
sands indicates a new subatomic particle. 


Stars have twinkled, planets have risen and set, and 
meteors have flashed across the skies for untold cen¬ 
turies; why are they now suddenly being reported as 
ufos? Perhaps the answer lies in the tenor of the 
times, which is really up to sociologists and psycholo¬ 
gists to explain. In this age of unyielding tension from 
the spectre of nuclear holocaust, dwindling natural 
resources, overpopulation, pollution, inflation, the 
energy crisis, and the breakdown of social traditions, 
wouldn’t it be nice if we could put all our troubles on 
someone else’s shoulders? But whose? Why, the 
extraterrestrials, of course! Throughout history peo¬ 
ple have looked to the skies for succor, but the space 
age has replaced the gods and spirits of old with the 
enticing possibility that intelligence far more ad¬ 
vanced than our own is visiting the earth. After all, if 
they can get here, they must have very advanced tech¬ 
nology, and we could be the beneficiaries of their 
fabulous knowledge. 

From this conviction it may be just a short step to 
misidentifying what one sees in the sky—or to seeing 
UFOs simply because one wants to see them. And 
there are always those small but colorful “space peo¬ 
ple” cults that blindly accept their leaders’ accounts 
of trips to Venus on ufos and the lofty messages 
relayed to humanity from those who make their home 
there. 

These emotional, even neurotic aspects of the ufo 
scene could easily lead to the conclusion that the ufo 
phenomenon is utter rubbish. But this impugns the 
integrity, and perhaps the competence, of our scien¬ 
tists, pilots, engineers, and others judged sane and 
responsible who have related sober albeit incredible 
accounts of ufo encounters. These certainly cannot be 
put into the same category as alleged visits to Venus 
and Mars. 

Call in the Professionals 

After many years of experience with virtually all 
aspects of the ufo phenomenon, I have come to 
believe that if we “precipitate out” the essential ele¬ 
ments from the chaos of “popular ufology,” we will 
uncover a new empirical phenomenon, perhaps com¬ 
parable to the first glimpses of microorganisms by 
Leeuwenhoek or Jupiter’s satellites by Galileo. Un¬ 
fortunately, the process may be almost as taxing as 
Madame Curie’s extraction of a gram of radium from 
several tons of pitchblende. 

This hasn’t already been done because in the face of 
overwhelming ridicule, it has been impossible to 
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Scientists, 

Heretics, and Vigilantes 

by Steven L. Solnick 


W HY, it might well be 
asked, are scientists 
such snobs? Why are some 
scientific proposals seemingly 
doomed to oblivion from in¬ 
ception and their proponents 
subject to widespread ridi¬ 
cule? 

The phenomenon of ufos is 
but one of a large number of 
studies that the scientific es¬ 
tablishment steadfastly re¬ 
fuses to take seriously. Yet the 
scientific community, such as 
it is, often has differing rea¬ 
sons for billeting a theory to 
the intellectual poorhouse. 

Some theories are doomed 
by the society in which they 
are introduced; scientists 
merely ratify this judgment. 
Galileo’s theories of celestial 
structure and Darwin’s hy¬ 
pothesis of evolution ran 
counter to the prevailing cur¬ 
rent of religious thought. This 
religious dogma had as strong 
a hold on scientists as it did on 
laypeople and greatly influ¬ 
enced scientific progress. 

Even modem secular sci¬ 
ence designates some areas of 
inquiry as off-limits. Jensen’s 
theories of race-dependent IQ 
and Wilson’s sociobiological 
hypotheses find few willing 
investigators, chiefly because 
of a fear of political—not reli¬ 



gious—condemnation. 

However, other theories fail 
to meet tests established by 
and for the scientific commu¬ 
nity alone. Some of these cri¬ 
teria are related to the all- 
important scientific method; 
some relate more to the scien¬ 
tific “hierarchy.” 

Working Through Channels 

The worst transgression, that 
for which scientists are least 
forgiving, is theory unsup¬ 
ported by evidence. Astrology 
and phrenology have deduc¬ 
tive, rather than inductive, 
premises. The process of astral 
influence and the predictive 
powers of skull shape are as¬ 
sumed', only weak statistical 
data and fervent belief pro¬ 
duce any semblance of a scien¬ 
tific theory. Scientists hate to 
be caught supporting an un¬ 
scientific theory. 

Scientists also avoid theo¬ 
ries proposed by nonscientists. 
The Bermuda triangle was a 
product of novelists, not scien¬ 
tists. Acupuncture emerged 
from Eastern mysticism. Im¬ 
manuel Velikovsky, whose 
theories of cosmological catas¬ 
trophes roused genuine anger 
in the scientific community, 
was a psychologist. 


obtain qualified personnel and the necessary funds to 
treat the subject seriously and professionally. In the 
wake of buffoonery and religious fantasy, the field has 
been left to the well-meaning but untrained amateur 
who all too often has fallen into the same trap as the 
scientist—of equating the UFO phenomenon irrevoca¬ 
bly with “seti” (the search for extraterrestrial intelli¬ 
gence), leaving no room for open-ended research. 
However, these same amateurs have done yeoman ser¬ 
vice in gathering and preserving data that otherwise 
would have been irretrievably lost, and they did this 
while earning their livelihood elsewhere. What 
chance would medical research or going to the moon 
have if left entirely to unpaid volunteers? 

Well-known previous efforts—Project Blue Book, 
the Robertson Panel, and the Condon Committee— 
constituted “professional treatment” only in a very 


limited sense. As a consultant to Blue Book (the Air 
Force’s ufo project from 1952 to 1969), an associate 
member of the Robertson Panel, and one who kept in 
close touch with the activities of the Condon Commit¬ 
tee, I can speak with some competence. 

Project Blue Book took its signals from the Penta¬ 
gon and these, largely dictated by civilian and military 
scientific advisors, were that rational explanations for 
all UFO reports should be found. But these explana¬ 
tions were rarely based on extended investigations 
because of a circular reasoning; since the great major¬ 
ity of UFO reports can be explained rationally, then if 
one tries harder almost all reports could be so 
explained; therefore, why bother? Little effort was 
made to obtain quantitative data—charts, graphs, 
angular velocities, subtended angles, spectral charac¬ 
teristics, and so on—since ufos had to be nonsense. 
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Most important, though, 
scientists devote great effort 
to preserving their profession¬ 
al “turf.” Appealing a legal 
case outside the courts may 
generate enough public pres¬ 
sure to influence its outcome. 
Appealing a scientific case 
outside scientific journals and 
conferences will only serve to 
quarantine that case in the 
eyes of members of the scien¬ 
tific community. 

Scientific revolutions are 
slow—the “eureka phenome¬ 
non” may lead to new insight 
but not a new world. The 
Copernican revolution took 
place over generations, as dis¬ 
ciples of the Ptolemaic para¬ 
digm were replaced by devo¬ 
tees of the new, scientifically 
superior heliocentric world or¬ 
der. Scientists must puzzle 
changes in their world view 
slowly. They don’t like to feel 
pressured and they want to 
feel they are proceeding ac¬ 
cording to scientific method, 
not plebiscite. 

Hence, when devotees of 
“pseudoscience”— ESP, UFOs, 
Bigfoot, biorhythms—an¬ 
nounce their theories in drug¬ 
store paperbacks rather than 
more traditional scientific 
channels, the scientific com¬ 
munity runs as if from a leper. 


Scientists work hard at 
achieving an almost sacred ob¬ 
jectivity with which to exam¬ 
ine the data before them. To 
approach spotlighted “pseu¬ 
doscience” is to severely en¬ 
danger their piety — UFOs and 
esp are just too sexy. 

Thorough refutation of Er¬ 
ich von Daniken’s Chariots of 
the Gods and its hypothesis of 
ancient astronauts is a thank¬ 
less job for mainstream scien¬ 
tists. By even approaching the 
subject they are endangering 
their professional stature and 
losing time they could other¬ 
wise spend on solid, publisha¬ 
ble research that would ad¬ 
vance their careers. And even 
if they were able to address 
each of the hundreds of glib 
assertions and tantalyzing rhe¬ 
torical questions thrown out 
by von Daniken to dazzle the 
reader into submission, they 
would find themselves with a 
small audience. The scientific 
community is not interested in 
reading a refutation of a theo¬ 
ry it has dismissed, often with 
good reason, and the public is 
not interested in the refuta¬ 
tion of one it finds exciting. 
(One philosopher, who chairs 
the multidisciplinary Com¬ 
mittee for the Scientific In¬ 
vestigation of Claims of the 


Paranormal, suggested that 
“the mainstream of the public 
doesn’t understand scientific 
proof. ... An awful lot has 
been proved wrong that the 
public doesn’t know of, or 
want to know.") 

The Anti-Sexy Science League 

Perhaps the classic example of 
how not to break a controver¬ 
sial theory to the scientific 
community was Velikovsky’s 
Worlds in Collision , pub¬ 
lished in 1950. This 326-page 
work proposed radical 
changes in contemporary cos¬ 
mological theory in an at¬ 
tempt to give scientific au¬ 
thority to the historical data of 
the Old Testament. The book 
was synopsized in Harper’s 
and Reader's Digest before 
publication and quickly rose 
to the best-seller list. 

The scientific establishment 
refused to seriously address a 
revolutionary theory that was 
announced not in Science but 
in Reader’s Digest , yet they 
could hardly ignore the fact 
that the book was widely read. 
They responded by lashing 
out with a rare display of 
antipathy toward the book and 
its author. This eventually 
forced Macmillan, for fear of 


hurting its textbook sales, to 
transfer the work to another 
publishing house. 

The Velikovsky case is an 
important lesson in how sensa¬ 
tional pseudoscience can 
prompt scientific vigilantism. 
It shows scientists’ determina¬ 
tion to keep the conduct of 
scientific research unaffected 
by public opinion, and it also 
shows the extent to which 
they will go to avoid even the 
appearance of being tempted 
by sexy science. 

As long as a theory courts 
public fascination at the ex¬ 
pense of science (“read about 
these unexplained phenome¬ 
na!”), mainstream scientists 
will give it a wide berth and 
stick to their “safe” research. 
Yet until serious scientists can 
“explain the unexplained” to 
the public’s satisfaction, the 
circus atmosphere will re¬ 
main. And that’s the real 
Catch-22 of pseudoscience. 


Steven L. Solnick, former edi¬ 
tor-in-chief of The Tech 
(M.I.T.’s student newspaper) 
and a frequent contributor to 
Technology Review, has just 
received his S.B. in physics 
and will study at Oxford Uni¬ 
versity next year under a 
Marshall Scholarship. 


The Robertson Panel, composed of high-ranking 
(and very busy) scientists, spent parts of five days 
early in 1953 surveying the situation. It made no 
investigations of its own, relying solely on fragmen¬ 
tary examinations of cases selected by Blue Book per¬ 
sonnel. The panel had been convened by the CIA, 
whose concern seemed not to be ufos per se but the 
possible use of ufo reports by subversive elements to 
clog military communications or affect the psycholog¬ 
ical stability of the public. Instead of suggesting fur¬ 
ther scientific investigation, the panel recommended 
that every effort be made to “play down” ufo 
reports. 

There have been many criticisms of the Condon 
Committee, although its report received the imprima¬ 
tur of the National Academy of Sciences and has been 
accepted by some as the definitive work on ufos. A 


quotation from just one critic — perhaps the mildest — 
will suffice. The subcomittee on ufos of the Ameri¬ 
can Institute of Aeronautics and Astronautics 
(A IA A) stated: “To understand the Condon report, 
which is difficult to read, due in part to its organiza¬ 
tion, one must study the bulk of the report. It is not 
enough to read summaries, such as those by Sullivan 
and Condon, or summaries of summaries, on which 
the vast majority of readers and news media seem to 
rely. There are differences in the opinions and conclu¬ 
sions drawn by the authors of the various chapters, 
and there are differences between these and Condon’s 
summary.” The AIAA group further remarked: 
“[We were] greatly perturbed by the paucity of thor¬ 
ough scientific and technological analysis applied to 
practically all observations before the Condon 
study.” 
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UFO researchers are caught in 
a classic “Catch-22” situation: when they seek funds 
for collecting solid evidence, critics point to 
the absence of solid evidence. 


Of course, one could pursue the theory that Project 
Blue Book and the Condon Committee were part of a 
super whitewash—that the highest echelons of gov¬ 
ernment, not only of this nation but of many nations, 
know what is happening but are intentionally covering 
it up. And I continue to receive clandestine reports 
from military personnel that they have been involved, 
intimately or peripherally, in such a cover-up but who 
plead fear of reprisal when I request a signed state¬ 
ment. Yet even though use of the Freedom of Infor¬ 
mation Act recently revealed that the CIA and FBI 
had exhibited interest in UFOs —they stoutly denied it 
earlier—this hardly constitutes evidence of a sinister. 
Machiavellian plot. If such a global cover-up indeed 
exists, it would constitute the best-kept secret of all 
time. 

Putting Reports in Order 

If, in due course, grants for professional study of the 
UFO phenomenon do become available, how might we 
proceed? The late astronomer Henry Norris Russell 
set a fine example in The Origin of the Solar System. 
He didn’t quite solve the problem, but he did set 
down the known properties of the solar system (copla- 
nar orbits, the revolution, rotation, masses, and densi¬ 
ties of planets and satellites) for which any viable 
theory must account. We can hardly do better than to 
follow his example with respect to the ufo phenome¬ 
non. 

As a first step, we can order reports into six obser¬ 
vational categories. These in no way presuppose the 
origin of the phenomenon; they simply specify the 
type of ufo experience. The first three categories are 
observations at a distance, while the last three are 
“close encounters,” close enough for detailed features 
to be observable (a distance of 200 yards or less is a 
rule of thumb): 

Nocturnal Lights. The witness observes a luminous 
point or extended source; in the latter case, the lumi¬ 
nosity generally obscures any presumed material form 
of the source. It might be described as a concentrated 
source of electromagnetic energy, strong but not nec¬ 
essarily peaking in the visible spectrum. 

Daylight Discs. The operative word here is “day¬ 
light”; however, since the great majority of sightings 
made in the daytime refer to discoidal or oval (some¬ 
times cylindrical) metallic-looking objects, I refer to 
them generally as discs. Whether a nocturnal light 
would appear as a metallic disc by day is not known. 
In this purely observational classification system, the 


classes may or may not overlap. Indeed, we must not 
assume that all ufos have the same origin; we may 
have “apples and oranges.” 

Radar and Radar-Visual. Radar is the primary 
source of information, but particularly important are 
cases in which the ufo has also been sighted visually 
and the two observations substantially agree. 

Close Encounters of the First Kind. There is no 
reported interaction between the ufo and the envi¬ 
ronment—these reports are the most common. 

Close Encounters of the Second Kind. There is 
interaction with either or both animate and inanimate 
matter. The literature is replete with cases in which 
car engines have been killed at the approach of a ufo, 
holes and burnt rings on the ground have been found 
at the exact site of the alleged landing, and physiolog¬ 
ical effects on people and animals, as well as distur¬ 
bances or destruction of vegetation, have been 
reported. These encounters obviously have the most 
immediate scientific value since they are capable of 
being studied in the laboratory. 

Close Encounters of the Third Kind. These are 
distinguished by reports of creatures or entities close¬ 
ly associated with the ufo, regardless of whether they 
interact with human observers. Though the least fre¬ 
quently reported, this category has received by far the 
greatest prominence in the media because of its obvi¬ 
ous appeal to the imagination and the “we are not 
alone” concept. 

Numerous examples of all six categories are avail¬ 
able in the literature. 




aradoxical Dualism 


n 

In our search for the prop- 
erties of the ufo phenome- 
non, do we find anything 
that sets it apart from the 
everyday world? Is there 

-J something that makes it 

both shocking and paradoxical in the Niels Bohr 
sense, and hence that might suggest where to look for 
a breakthrough? The answer appears to be yes. 

The ufo phenomenon, whatever its origin, is large¬ 
ly localized in both space and time. For example, 
unlike commercial aircraft, which can be tracked and 
viewed sequentially as they pass over town after town, 
a ufo is rarely observed in more than one locality, and 
virtually never is it seen sequentially. Like the Che¬ 
shire Cat in Alice in Wonderland, it appears almost 
out of nowhere, makes its presence known, and then 
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“Close encounters of the third kind” 
are the least frequently reported, yet this category of 
observation has received by far the greatest 
prominence in the media. 


disappears. Also like the cat, it is sometimes reported 
to “materialize” and “dematerialize” and to change 
form. Alice’s cat left its grin when it departed; the 
UFO, except in “close encounters of the second kind,” 
leaves only a haunting memory. And like the cat, a 
UFO’s appearance is short-lived—several studies have 
shown that the duration of a sighting averages 8 to 14 
minutes. 

Alice’s cat had only one witness. Records show that 
about two-thirds of the cases involve two or more 
witnesses, but they very rarely have a host of wit¬ 
nesses. This has been the primary objection of some 
who might otherwise take UFO reports seriously: why 
so few witnesses? If we were dealing with a “nuts and 
bolts” craft launched from some cosmic Cape Canav¬ 
eral, shouldn’t it be visible to a great many earth 
dwellers? 

The selective appearance of the ufo suggests delib¬ 
erate staging, but on whose part? By whatever intelli¬ 
gence lies behind the ufo phenomenon or by an 
unconscious effort of the witness? For example, it is 
frequently stated that a ufo landed “on the road, 
directly ahead of our car.” Why not far off to the 
side? Why directly in plain view, but then only to a 
handful of people? 

Beyond these reported properties must be added 
even more bizarre “paranormal” characteristics. In 
addition to “materialization,” “dematerialization,” 
and change of form, implausible accelerations, speeds, 
and “instantaneous” changes in position without any 
apparent travel time have also been frequently 
reported. Although seemingly incredible, these para¬ 
normal aspects are too well documented to be disre¬ 
garded. 

We are apparently faced with a dualism similar to 
the wave-particle dualism of light that physicists had 
to confront a century ago. On the one hand, the ufo 
exhibits a physical nature: it can be seen and photo¬ 
graphed, registers on radar, and can interact with the 
environment. On the other hand, it behaves as though 
it were obeying laws yet unknown to physics. We have 
a situation that is both shocking and paradoxical — one 
cannot discard one aspect in favor of the other just 
because it doesn’t fit. 

We may have to accept the possibility that the ufo 
phenomenon is beyond conventional, straightforward 
explanation, perhaps as the true source of the sun’s 
light was beyond Kelvin and Helmholtz, who held 
stoutly to their “contraction theory” at the close of 
the nineteenth century — that as the sun shrank under 
the influence of gravity, potential energy was trans¬ 


formed into kinetic energy. The concept of the 
sun as a “nuclear energy device” was, of course, total¬ 
ly beyond them. Indeed, when told that fossils from 
the distant past proved that the sun must have been 
shining then as at present, Kelvin would have none of 
it. He told the geologists that he would “give them 10 
million years and not a day longer” for the age of the 
sun. Perhaps if Kelvin had been more of a philoso¬ 
pher, he might have pondered whether the fossils 
were telling him something. Likewise, perhaps we 
should ponder whether the ufo phenomenon is telling 
us something. 


ind and Matter 

The ufo phenomenon is ex¬ 
perienced largely through 
human consciousness and 
the human psyche. Labora¬ 
tory physics attempts to 
work with “objective reali¬ 
ty,” but suppose there exists a class of phenomena in 
which subjective variables enter in the first order? 
How do we handle their study? 

Eugene Wigner, the noted Princeton physicist, 
wrote that “the present laws of physics are at least 
incomplete without a translation into terms of mental 
phenomena. More likely, they are inaccurate, the 
inaccuracy increasing with the role that life plays in 
the phenomena considered. ... As we consider situa¬ 
tions in which consciousness is more and more rele¬ 
vant, the necessity for modifications of the regulari¬ 
ties obtained for inanimate objects will be more and 
more apparent.” 

It is becoming increasingly apparent to those who 
seriously study the ufo phenomenon that some modi¬ 
fication in approach and methodology is necessary. 
Do events in the mind represent interlopers from a 
parallel reality? Or, indeed, are they themselves such 
parallel realities? Should we look to distant star sys¬ 
tems for the solution to ufos or much closer to a 
metaterrestrial rather than an extraterrestrial hypoth¬ 
esis? 

The paranormal or “psychic” aspects of the ufo 
phenomenon have generally been taken as sufficient 
reason for dismissing the entire subject, but such dis¬ 
missal smacks of scientific irresponsibility. Erwin 
Schroedinger wrote: “A scientist should be curious 
and eager to find out.” I would hold that we have 
accumulated enough ufo data over the past three 
decades to be truly curious about it. 
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We may have to accept the 

possibility that the UFO phenomenon is beyond conventional, 
straightforward explanation: it is a situation 
both shocking and paradoxical. 



o Explain the Inexplicable 

There is indeed a growing, 
although still far from 
overwhelming, interest 
among scientists in the in¬ 
triguing mystery of the 
UFO phenomenon—it just 
will not dry up and blow away as most of us once 
expected. In 1976, P.A. Sturrock surveyed the mem¬ 
bership of the American Astronomical Society, ask¬ 
ing whether the UFO phenomenon deserved scientific 
study. Among the 1,356 respondents, 23 percent 
replied “certainly,” 30 percent “probably,” and 27 
percent “possibly”—a total of 80 percent at least 
mildly in favor. Seven respondents stated that they 
were actively studying the problem. Surprisingly 
(perhaps only to those unfamiliar with the UFO scene), 
62 respondents stated that they had witnessed, or had 
obtained recorded evidence of, an event they could 
not identify and that they thought might be related to 
the ufo phenomenon. 

Another recent example of scientific interest comes 
from the USSR Academy of Science. Preferring the 
term “anomalous atmospheric phenomena,” Gindilis, 
Men’kov, and Petrovskaya report that “the substan¬ 
tial percentage of observers who have adequate quali¬ 
fications attracts attention: scientific workers, engi¬ 
neers, pilots (52 percent). Contrary to the widespread 
fallacy, there is a highly significant percentage of 
astronomers among the observers (7.5 percent).” 

Finally, attention should be called to GEPAN 
(Groupement pour Etudier les Phenomenes Aerospa- 
tiaux Nonidentifies), a government-supported scien¬ 
tific team within the French space agency CNES 
(Centre Nationale des Etudes Spatiaux) that is sys¬ 
tematically studying the ufo phenomenon. France is 
the only country to have officially undertaken such a 
project. (Characteristically, perhaps, only French 
UFOs are studied.) 

When what was once believed to be a passing craze 
has instead proved persistent, provocative, and vexing, 
we may well heed the words of the astronomer Pierre 
Simon LaPlace two centuries ago: “We are so far 
from knowing all the forces of nature and the various 
modes of their action that it is not worthy of a philos¬ 
opher to deny phenomena only because they are inex¬ 
plicable in the present state of our knowledge. The 
harder it is to acknowledge the existence of phenome¬ 
na, the more we are obligated to investigate them with 
increasing care.” 


J. Allen Hynek is professor emeritus and former chairperson of the 
Department of Astronomy at Northwestern University. He was associate 
director of the Smithsonian Astrophysical Laboratory in Cambridge, 
Mass, from 1956 to 1960, when he was in charge of the U.S. Optical 
Satellite Tracking Program. Dr. Hynek was scientific consultant to Pro¬ 
ject Blue Book (the Air Force UFO study) from 1952 to 1969, and in 
1973 he founded the Center for UFO Studies in Evanston, 111. 
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A Brake on Spending 


T he mood of the citizenry seems clear, 
both from the results of the 1980 elec¬ 
tions and public opinion polls taken since 
then. Rein in big government, people are 
saying. Get control of federal spending. 

At last, it’s sinking into the national 
consciousness that flinging public money 
at every conceivable social and economic 
need hasn’t really worked to bring about 
the kind of society that most people 
want. What it has done is help plunge 
America into the doldrums of economic 
sluggishness, unchecked inflation, unem¬ 
ployment, and budget deficits. 

The cost of government has been bar¬ 
reling out of control since the mid-1960s. 
It took us as a nation some 185 years to 
reach $100 billion in federal spending in 
1962. It took only nine years to raise out¬ 
lays by the second $ 100 billion; only four 
years to add another $100 billion; and 
only two years to pile up still another 
$100 billion. 

During the last two decades,while the 
nation’s population rose 23%, the feder¬ 
al budget soared by more than 500%. 

We’re living beyond our means — and 
paying for it with the cruel, concealed 
tax of inflation. Long gone is the time 
when we demanded that government 
keep its spending in line with its income. 
Even as tax revenues have risen year after 
year, spending has gone up even faster. 
The result: deficit stacked upon deficit, 
fueling inflation. 

In good times and bad, the government 
has been supplementing its tax revenues 
by borrowing money. It thus competes 
with its own citizens for, and drives up 


the cost of, available money. It siphons 
off funds that could be used for private 
investment in productive activities to 
create jobs. 

Meanwhile, all the borrowing has sent 
the public debt ballooning upward. Right 
now it’s closing in on one trillion dollars. 

Among the new folks in power in 
Washington, there’s a heartening resolve 
to put our fiscal house in order. President 
Reagan is determined to work toward a 
balanced budget as part of his efforts to 
get the economy moving. And there is a 
sense of receptivity on the people’s part. 
In a major national poll earlier this year, 
70% of the public said they’d prefer a 
balanced budget to a tax cut if it came to 
a choice. 

Matching federal outgo to income will 
take time. The profligacy of decades 
can’t be undone in a year or two. It will 
demand steadfastness, political courage, 
and a toning down by all of our tendency 
to turn to the government to fund solu¬ 
tions to almost every problem. Nor 
should budgetary restraint be achieved 
at the expense of people genuinely in 
need. They must be protected. 

Still, no program or department of the 
federal government should be immune 
from scrutiny to determine where money 
can be saved, projects deferred, payrolls 
tightened, activities reduced, efficiency 
improved. 

The belt-tightening will pinch. Coming 
to grips with the size, cost, and complex¬ 
ity of the federal government will require 
sacrifices by virtually everyone — busi¬ 
ness included. 
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Automakers Lighten the Load 

by Julius J. Harwood 


In their unprecedented 

efforts to produce increasingly fuel-efficient vehicles, 
U.S. automakers are turning to new lightweight materials. 
Still to be measured are costs, manufacturing 
ease, and durability. 


M OST U.S. automobile manufacturers have re¬ 
cently introduced dramatically smaller and 
more efficient cars and light trucks. This transforma¬ 
tion, driven by consumer demand for thrifty vehicles 
unleashed by the rapidly rising price of petroleum, is 
supported by unprecedented levels of capital invest¬ 
ment. 

Even before consumers began demanding greater 
fuel economy, Congress recognized that the United 
States was dangerously dependent on imported oil. 
The Energy Policy and Conservation Act of 1975 
mandated that U.S. automakers produce increasingly 
efficient fleets and imposed a strict schedule of prog¬ 
ress based on corporate fleet averages (“corporate 
average fuel economy,” or cafe), reaching 27.5 miles 
per gallon in 1985. 

More recent political events in the Middle East 
have reinforced demand for fuel-efficient vehicles, 
and automakers are scrambling to develop more effi¬ 
cient engines and electronic engine control systems, 
using lighter-weight materials, decreasing aerody¬ 
namic drag and rolling resistance, and developing 
computer-based techniques for designing optimally 
strong, light, and efficient vehicles. ( See "Is There a 
Better Automobile Engine?” by John Heywood and 
John Wilkes, November/December, p. 18.) Already 
these efforts have yielded major results: 1980 


models of U.S. vehicles are about 40 percent more 
fuel-efficient overall than their 1974 counterparts. 

Reducing Weight 

Three factors most affect the fuel economy of an 
automobile at typical highway speeds: power-train 
efficiency, vehicle weight, and aerodynamics. Thus, 
automakers have focused on the following areas of 
improvement: 

□ “Downsizing”—the use of smaller bodies, lighter 
engines, and lighter power-train systems. 

□ “Downweighting”—the use of thinner castings, 
steel body sheet, and glass, and the substitution of 
lighter-weight, higher-strength materials for conven¬ 
tional ones. 

□ Interactive redesign—the secondary weight re¬ 
ductions made possible by downsizing and down¬ 
weighting, such as the use of smaller brakes, smaller 
wheels, and lighter-weight pumps. 

□ Reduction of aerodynamic drag. 

The bulk of the total decrease in weight achieved 
over the past few years has come about through down¬ 
sizing. But vehicles can get only so small, and the 
industry’s strategy is now shifting from downsizing to 
downweighting and interactive redesigning, with new 
lightweight materials increasingly important. 
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Value per pound of weight 
saved (1979 dollars) 


To meet the 27.5-mile-per-gallon goal mandated 
for 1985, the Ford Motor Co. plans to achieve an 
average vehicle weight of under 3,000 pounds—some 
1,000 pounds less than recent averages. Attainment of 
that goal involves additional downsizing, greater use 
of front-wheel drive, and substitution of lighter- 
weight materials for the heavier ones now in use. 
Vehicles will still have to satisfy federal regulations 
on emissions levels, safety, and crashworthiness as 
well as consumers’ desires for roominess and comfort. 
These goals may sometimes be at odds, requiring 
innovative design strategies; close working relation¬ 
ships among automobile manufacturers, suppliers, 
and the materials industry; and immense capital 
investment with broad technical and financial reper¬ 
cussions. 

For example, consider the automotive industry’s 
prodigious appetite for materials and the ripple effect 
of even small changes on related industries. The man¬ 
ufacture of automobiles and trucks currently accounts 
for about 26 percent of total U.S. consumption of iron 
and steel, 16 percent of our use of aluminum, 12 
percent of our copper, 34 percent of our zinc, 54 
percent of our lead, and 40 percent of our platinum- 
group metals. Over 5 percent of the nation’s total 
plastics consumption in 1979 was for automotive 
uses—more than 2 billion pounds. 

Currently, the “big three” players in the light¬ 
weight materials game are high-strength steels, alu¬ 
minum alloys, and plastics, as use of these materials 
increases dramatically with each new car line. In 1978 
the proportion of these materials to total vehicle 
weight in Ford’s Fairmont/Zephyr class increased to 
about 15 percent; in 1979 the proportion increased to 
about 19 percent for the Mercury and Mustang/ 
Capri class; and in 1980 it increased to about 23 per¬ 
cent in the luxury Lincoln/Mark VI and Thunder- 
bird/XR-7 class. 

These three classes of lightweight materials will 
account for about 30 percent of the weight of the 
average 1985 car and light truck, replacing much con¬ 
ventional hot-rolled and cold-rolled low-carbon steels. 
(But because these will be smaller and lighter vehi¬ 
cles, gross use of these materials will not grow so 
quicky as their proportional use per vehicle.) 

Plastics, aluminum, and steel compete in many 
structural applications. For example, hoods and trunk 
lids made of each of these materials may soon appear 
in U.S. vehicles. Each automaker will develop mixes 
of the materials according to sophisticated analyses of 
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Above: 

The value (in 1979 dollars) to 
automakers of one pound of 
weight saved during three 
selected model years. Three 
panels of respondents to the 
survey that produced these 
data were composed of 
senior managers, engineers, 
and specialists from vehicle 
manufacturers and auto-parts 
suppliers. (Data: Arthur 
Anderson A Co.) 


Right: 

The three types of high- 
strength steels, contrasted by 
tensile strength and changes 
with elongation: 

Recovery-annealed steels, 
produced by the thermal 
“recovery” treatment or 
partial recrystallization of 
cold-rolled, low-carbon, or 
low-alloy steels. 

Conventional high- 
strength, low-alloy steels, 
which have yield strengths 
ranging from 50,000 to 80,000 
pounds per square inch. This 
high strength results from 
careful control of temper¬ 
atures during quenching, 


rolling, and coiling. 

Dual-phase steels, so 
called because they consist 
essentially of a dispersion of 
martensite in a matrix of 
ferrite—two microstructural 
phases of steel. Dual-phase 
steels are available in a range 
of tensile strengths from 
60,000 to 145,000 psi (400 to 
1,000 megapascals). They are 
the most easily formed of the 
high-strength steels at any 
given strength. For example, 
a dual-phase steel with the 
same tensile strength as a 
conventional high-strength 
steel is much easier to form. 


Far right: 

Possible use of magnesium in 
automobiles by 1985, as 
determined by the ratio of 
magnesium and aluminum 
prices. In 1980 the ratio was 
1.65 to 1. Several components 
in recent Ford automobiles 
have been converted to 
magnesium, amounting to 
about 3 pounds per vehicle. 
One, a magnesium housing 
for a steering-column lock, is 
about 1.5 pounds lighter than 
its corresponding zinc part. 
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trade-offs among ease of fabrication, costs, and ener¬ 
gy efficiency. New materials information banks, com¬ 
puter-aided design methods, and specialized modeling 
techniques are now being used to calculate optimal 
choices. 

A new cost parameter, cost per pound of weight 
saved, has emerged as a useful tool for assessing the 
value of potential new materials. Although absolute 
materials prices and component cuais cannot be disre¬ 
garded, it’s no longer simply “what does it cost?” but 
rather “how much is a pound of weight saved 
worth?” 

New High-Strength Steels 

By 1985 a new generic class of steel alloys called 
high-strength steels will account for 12 to 15 percent 
of total vehicle weight and represent the most cost- 
effective means for reducing vehicle weight through 
materials substitution. High-strength steels can re¬ 
duce the weight of a component by 10 to 25 percent, 
and their use in suspension systems, frames, door 
intrusion beams, bumpers, brackets, exterior body 
components, and wheels is in various stages of devel¬ 
opment and production. 

Dual-phase steels are relatively easy to fabricate 
because they have a large capacity for elongation 


combined with great tensile strength, or resistance to 
rupture under tension. (The tensile strength of steel 
tubes has recently been found to be the key determi¬ 
nant of their resistance to collapse under stress.) This 
superior tensile strength is especially advantageous in 
enhancing crashworthiness. 

But the technology of these steels is not mature, 
and production-scale quality control of chemistry, 
thickness, and strength still leave much to be desired. 
Ford has had difficulties on the product line with 
formability, “spring-back,” weldability, and scrap 
control, but these problems are being solved. 

How Much Aluminum and Magnesium? 

Aluminum has one-third the density of steel and 
therefore substantial potential as a weight-reducing 
material. Each pound of wrought aluminum used in 
place of conventional steel can save about 1 pound, 
and each pound of aluminum casting can save about 
1.4 pounds. For example, an aluminum intake mani¬ 
fold weighs 25 to 30 pounds less than one made of cast 
iron, and an aluminum cylinder head can save up to 
30 pounds. 

However, typical aluminum alloys are only about 
one-third as stiff as steel, and some forms of alumi¬ 
num are extremely costly (aluminum prices increased 
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Federally mandated minimal 
standards for the corporate 
average fuel economy (CAFE) 
to be achieved by vehicles 
manufactured in the United 
States. 


Combined city-highway fuel 
economy as a function of 
vehicle test weight. 
Improvements in power-train 
efficiency and aerodynamics 
move the curve upward; 
weight reductions shift the 


curve to the left. A family of 
such curves can be drawn to 
compare the relative 
efficiencies of different 
power-train systems in 
vehicles of different weights. 
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from 250 per pound in 1973 to 700 in 1979). For 
example, hoods, deck lids, and body panels stamped 
from sheets of aluminum alloy can be 80 percent 
more expensive than those made of conventional 
steels. The cost and accompanying productivity prob¬ 
lems stem from the limited experience of automakers 
with these alloys, but continued experience will per¬ 
mit fabrication of both aluminum and steel compo¬ 
nents with the same dies, greatly reducing costs and 
increasing rates of production. 

In some cases, the use of aluminum alloy sheet may 
be desirable despite the cost. One interesting applica¬ 
tion of aluminum is in radiators: both weight and cost 
savings over traditional brass radiators appear to be 
feasible. Aluminum radiators will appear in U.S. 
vehicles in the early 1980s. 

But scheduling future production based on such 
cost trade-offs has its risks: increasing energy prices 
inflate the cost of aluminum much more than steel 
because the production of virgin aluminum is more 
energy-intensive. On the other hand, aluminum mak¬ 
ing tends to be more productive per unit of capital and 
operating cost than steel making. If energy supply is 
not a problem, the price differential between steel and 
aluminum will probably remain about the same 
through the next decade. Its relatively high cost and 
the difficulties of fabrication will limit the use of 


aluminum to under 200 pounds in a typical 1985 car, 
about double current usage. Most will appear in cast 
components: cylinder heads, manifolds, transmission 
cases, brake drums, and pumps. Essentially all of 
Ford’s transmission cases will be of die-cast alumi¬ 
num by 1985. 

The aluminum industry insists that the fuel saved 
by the use of aluminum significantly exceeds the 
extra energy needed to produce the components, and 
that the life-cycle cost of aluminum parts is more 
significant than their initial cost. Aluminum can be 
recycled, mitigating the effects of energy-intensive 
production. But a nagging question remains: Must the 
first owner assume most of the initial cost of design 
and materials that will reap energy savings for subse¬ 
quent owners? The high “front-loaded” costs of effi¬ 
cient designs will continue to be a serious obstacle to 
new car sales. 

Magnesium prices escalated after the oil embargo 
of 1973-74 (from 400 per pound in 1973 to $1.16 in 
1979), precluding any automotive applications under 
then-current conditions. However, recent develop¬ 
ments in the hot-chamber die-casting process, with 
associated increases in productivity, somewhat offset 
the higher basic cost of magnesium compared with 
aluminum. On a volume basis, cast magnesium com¬ 
ponents are now cost-competitive with those made of 
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The expected use of plastics 
in U.S. automobiles through 
the 1985 model year (1980 
projection). 


Projected use of high- 
strength steels in U.S. 
automobiles. Despite the fact 
that these steels can't save 
as much weight as aluminum 
and plastics, they will be 
substituted more often for 


conventional materials in 
structural applications up to 
1985. Steel will account for 
about 60 percent of the total 
vehicle weight of American 
cars manufactured during the 
next five years. 
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aluminum and zinc, and weigh only two-thirds as 
much as aluminum and one-fourth as much as zinc. 
Automobiles in the near future could economically 
contain some 30 pounds of magnesium if the magne¬ 
sium-aluminum price ratio decreases to 1.5. 

Plastics in the Picture 

Plastics have exhibited the most dramatic growth in 
use of all automotive materials. For example, the 
average 1980 Ford Motor Co. car contained about 
200 pounds of plastics. Its 1985 counterpart, which 
will weigh under 3,000 pounds, is expected to contain 
about 300 pounds. 

Plastics are now used in grilles, lamp housings, 
fender extensions, valance panels, seats, foam bump¬ 
ers, and “soft” front ends, and plastic gas tanks are 
under development. Techniques for mass-producing 
plastic hoods, deck lids, doors, and related exterior 
components are evolving. For example, the thermo¬ 
plastic stamping process can now be used to make 
some small parts at a rate of 500 per hour and more 
complex components at up to 250 per hour. This pro¬ 
ductivity exceeds that of any other plastic-forming 
process, with equipment and facilities essentially 
identical to those used in stamping metals. Indeed, 
plastic parts have been substituted for steel or zinc die 


castings because of direct cost savings. Their manu¬ 
facture often eliminates the need to make and assem¬ 
ble numerous steel stampings, reducing the number 
of processing steps to one molding operation. Labor 
costs drop and assembly is simplified. 

But if plastics are to account for one-tenth of the 
weight of a car by 1985, they will have to be used in 
structural and load-bearing components. Special de¬ 
mands on such applications—particularly crash- 
worthiness and durability—must be met if plastics are 
to compete with the new steels and aluminum. 

But plastics are clearly winning ground because 
they can save one pound of weight per pound used in 
place of heavier traditional materials. Soft urethane 
front ends and “flexible” fenders molded by “reaction 
injection molding” techniques are rapidly nearing 
wide acceptance. Perhaps the first structural applica¬ 
tion of high-strength automotive plastics in produc¬ 
tion is the fiberglass-reinforced, composite bumper on 
the Australian Ford Falcon. The outside of this new 
bumper, made of flexible urethane, is supported by a 
two-piece reinforced plastic composite, of which 65 
percent is strength-enhancing chopped-glass fiber. 
Elsewhere in the auto industry, fiber-reinforced-poly- 
mer transmission support members and leaf springs 
are close to the production stage. Other likely struc¬ 
tural applications of reinforced plastics include radia- 
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Ford’s Composite 
Test Car 


tor support brackets, frame cross-members, wheels, 
and driveshafts. 

In 1979 the transportation industry used some 600 
million pounds of fiberglass-reinforced plastics, and 
demand for these materials could grow to over 1 bil¬ 
lion pounds per year over the next five years, exceed¬ 
ing the projected capacity of the plastics industry. In 
particular, composites containing graphite fibers 
could save dramatic amounts of weight—up to 70 
percent in individual parts and assemblies and more 
than 30 percent in total vehicle weight. In addition, 
they have outstanding resistance to fatigue, far out¬ 
distancing metals. 

Recycling an Old New Car 

The useful life of all automobiles ends in the scrap 
yard. Of the 9 million cars scrapped annually in the 
United States, over 8 million are recycled for their 
material content. Junked automobiles presently com¬ 
prise the largest single source of postconsumer steel 
scrap—some 30 to 40 percent. Clearly, significant 
changes in vehicle materials will affect the junk-car 
recycling industry and the steel industry, as well as 
other basic materials industries. 

The aluminum content per junk car (assuming an 
average life of 10 years) will more than quadruple by 
the 1990s. In 1995 the amount of aluminum available 
from cars junked in the United States could be 1 
million tons, about 25 percent of current U.S. alumi¬ 
num production. Thus, the choice of dismantling 
major aluminum components from scrapped automo¬ 
biles or shredding the entire hulk has important 
implications for the junk-car recovery industry and 
the distribution of revenues involved in the handling 
of nonferrous scrap metal. 

Most troublesome are the problems associated with 
the disposal of scrap plastics and other nonmetals. By 
1990 hundreds of millions of kilograms of plastics, as 
well as rubber materials, will be generated annually 
from the shredding of scrapped cars. With the excep¬ 
tion of polyurethane, it is doubtful that the bulk of 
such residues can be separated into useful secondary 
materials. Burial in landfills is less attractive because 
of increased concern about the costs and environmen¬ 
tal impacts. Pyrolytic processes appear to offer a 
promise of providing a new source of energy and rep¬ 
resent a fertile area for research and development. 


Julius J. Harwood is director of the Materials Sciences Laboratory at the 
Ford Motor Co. in Dearborn, Mich. This article is adapted from an 
address given in Stockholm, Sweden, last year. 


I N 1977 Ford engineers un¬ 
dertook the construction 
and evaluation of an experi¬ 
mental car (based on a prepro¬ 
duction 1979 sedan) with 
many body, chassis, and pow¬ 
er-train components made of 
graphite-fiber composites. 
The project was aimed at ex¬ 
ploring the feasibility of the 
design techniques and assess¬ 
ing the performance of the new 
material; critical production 
issues were also identified. 

When completed in 1979, 
the car contained some 600 
pounds of graphite composites 
(containing about 400 pounds 
of graphite fiber) in about 160 
body, frame, and chassis parts. 
It weighed 2,504 pounds — 
about 1,236 pounds less than 
the counterpart 1979 six-pas¬ 
senger vehicle. The primary 
weight saved by direct substi¬ 
tution of the graphite compos¬ 
ite for conventional materials 
was 706 pounds; the remain¬ 


ing 540-pound reduction re¬ 
sulted from the substitution of 
single composite parts for 
multipart assemblies and a 
downsized engine, brakes, and 
tires. 

The new material is cur¬ 
rently too costly and difficult 
to fabricate for use on the pro¬ 
duction line. The price of 
graphite fibers is $20 per 
pound; it may fall to a more 
acceptable $6 in the mid-to- 
late 1980s if demand and pro¬ 
duction capacity grow as ex¬ 
pected. The slow hand layup 
techniques used to fabricate 
parts of the experimental vehi¬ 
cle must give way to high¬ 
speed processes. Composites 
that contain a mix of graphite, 
fiberglass, and other fibers 
may prove superior to graph¬ 
ite alone. To further these de¬ 
velopments, automakers are 
working closely with manu¬ 
facturers of composites and 
resins. □ 



Weight in 
steel (lbs.) 

Weight in 
graphite (lbs.) 

Body-in-White 

461.0 

208.0 

(unfinished) 



Frame 

282.8 

207.2 

Front end 

96.0 

29.3 

Hood 

49.0 

16.7 

Deck lid 

42.8 

13.9 

Bumpers 

123.1 

44.4 

Wheels 

92.0 

49.3 

Doors 

155.6 

61.1 

Miscellaneous 

(brackets, 

seat frames, etc.) 

69.3 

35.8 





Comparison of the weights of 
conventional parts and 
graphite composite parts in 
the Ford test car. The 


“concept vehicle” weighed 
2,504 pounds, compared with 
3,740 pounds for the 
conventional Ford LTD sedan. 
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Diagram showing tha 
graphite-fiber-reinforced 
plastic (composite) parts 
used in a 1977 Ford Motor Co. 
test car. 
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Alcohols: The 
Old New Fuels 


by Charles A. Stokes 

J 

and Gale D. Waterland 


The alcohols are off and \ 

running again. The odds for I 

significant volumes of ethanol and 
gasohol look long, but methanol may 
be the winner by the twenty-first century 


I N our insatiable demand for clean liquid fuels, we 
seem every few decades to rediscover the alcohols. 
We are now doing so again in our fervor to use made- 
in-America fuels at any cost. And. much as in the 
past, economics and total production potential tend to 
be ignored. 

The alcohols are indeed high-quality, clean-burn¬ 
ing fuels, but we forget that they are also important 
industrial chemicals. Indeed, methanol — wood alco¬ 
hol. also know n as methyl alcohol or just plain carbi- 
nol — is one of the giants of the organic chemical field 
and promises to be even more important in the future, 
especially in preparing proteins for animal and even 
human nourishment. There may also be a new 
surge of grow th within the next decade in the produc¬ 
tion of grain alcohol, known as ethanol, ethyl alcohol, 
or methyl carbinol. as a chemical raw material and a 
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Though fermentation of plant 
materials to convert their 
sugars into alcohol dates 
back at least 4,000 years, 
there is no precedent for the 
scale of processing now 
proposed for the conversion 
of biomass to ethanol and 
coal to methanol as substi¬ 
tutes for petroleum-based 
liquids. (Photo: John Zoiner) 




ROBERT OLIVER 


Methanol from coal will be 
the alcohol of choice when 
alcohol-derived liquids begin 
to replace petroleum-derived 
liquids as resources for 
energy and chemical 
feedstocks. This plant, a 
conceptual design by Badger 
Energy, Inc., for the 


Department of Energy, would 
use 74,000 tons per day of 
coal to produce 58,300 tons— 
415,000 barrels—of methanol. 
With the exception of the 
gasifiers, all of its processes 
(see chart, page 79) are 
based on equipment of 
proven design. 



source of protein. But ethanol’s staying power as a 
primary fuel, however flashy its use in gasohol during 
the last few years, is open to serious question. 

Four Thousand Years of Ethanol 

Controlled fermentation is an ancient and universal 
process for converting sugars to ethanol. Tomb paint¬ 
ings reveal that the Mesopotamians and Egyptians 
brewed beer from grains and fermented grapes over 
4,000 years ago. The first book on separating alcohol 
from the fermentation products was written in 1500. 
Throughout these 4,000 years, there has been contin¬ 
ual evolution of the process to improve yield, lower 
costs, increase production rates, and improve quality 
for human consumption. Landmarks in this history 
include the discovery of the process for producing 
anhydrous alcohol by chemical removal of water in 
1796, the identification by Pasteur and Kutzing in the 
late 1880s of yeast as the “catalysts” (now called 
enzymes) in fermentation, and the development in the 


nineteenth century of modern methods of fermenta¬ 
tion based on enzymes that convert starches to sugars. 
This achievement expanded the potential “feed¬ 
stocks” for the production of wine, beer, and industri¬ 
al alcohol to include grains, tubers, and other biomass 
materials. 

Finally, in the early years of this century, a number 
of agents were found—most notably benzene, to¬ 
luene, and ethyl ether—that would pull the water 
away from alcohol. Today, final dehydration of alco¬ 
hol is routine and quite inexpensive on a large scale. 

By the late 1880s, the production of alcohol by 
fermentation for use as an organic chemical was 
expanding rapidly. Twenty years later Henry Ford 
was promoting the use of grain alcohol for motor fuel 
because of concern for the availability of petroleum, 
and for some years the Model T and subsequent mod¬ 
el Fords were designed with adjustable carburetors to 
accommodate alcohol as well as gasoline. The Great 
Depression in the 1930s spawned the “chemurgy” 
movement to provide an outlet for surpluses through 
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The Southern slash-pine 
forests can produce enough wood to supply a 
reasonable amount of ethanol, at a price. 


the large-scale manufacture of chemicals from agri¬ 
cultural products, and Mr. Ford himself promoted 
“power alcohol” fermented from grain to stimulate 
the nation’s agriculture and to capitalize on a renew¬ 
able resource. This prompted the marketing of Agrol, 
an alcohol-gasoline blend, in many Midwestern and 
Western cities of the United States—in Nebraska 
alone there were over 250 marketers of the fuel. But 
as the economy recovered and petroleum proved to be 
plentiful, the fuss over Agrol and other nonfood uses 
for agricultural products quietly died away. 

Ethanol did not go unnoticed as a motor fuel in 
other countries. Indeed, prior to World War II, some 
40 countries were blending it into gasoline, and 
Detroit was actually building cars for the Philippines 
and New Zealand that ran on straight alcohol or alco¬ 
hol spiked with a little gasoline. International Har¬ 
vester made trucks in Australia to use this fuel, and as 
early as 1931 Brazil began requiring ethanol-gasoline 
blends to reduce crude oil imports. 

World War II created a sudden demand for syn¬ 
thetic rubber, and the quickest route to butadiene, its 
principal raw material, was from ethanol. Beverage 
and industrial alcohol distilleries were requisitioned, 
and fermentation alcohol capacity was increased six¬ 
fold (to 600 million gallons) in merely a year or two — 
a figure roughly equivalent to the Carter administra¬ 
tion’s 1982-83 goal for biomass-based alcohol. But 
soon other routes to butadiene based on petroleum 
and natural-gas liquids were perfected, and the more 
costly production from alcohol was quickly aban¬ 
doned. By the late 1940s, the synthesis of alcohol 
from ethylene began to be economical, and synthetic 
ethanol began to take over the industrial alcohol mar¬ 
ket. Indeed, the synthetic product from petroleum 
feedstocks now dominates the market and there is 
excess capacity. 

Buzz Bombs Fueled with Methanol 

Meanwhile, methanol — although a product of com¬ 
merce since the Industrial Revolution — was available 
in the United States only as a by-product from wood 
distillation. Throughout the nineeenth century it had 
a modest role as a fuel for heating, lighting, and cook¬ 
ing. By the 1920s methanol was recognized as a supe¬ 
rior fuel for internal-combustion engines, and it 
became the universal fuel for professional motor car 
racing, as it is today. Germany made extensive use of 
methanol in World War II for aircraft takeoff fuel 
and for submarines, torpedoes, and buzz bombs. This 
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use was based on the first commercial methanol syn¬ 
thesis from coal by a high-pressure catalytic process 
employing carbon monoxide and hydrogen. The basic 
process survives today after many years of evolution¬ 
ary improvement and is now one of the most selective 
synthetic chemical processes ever developed—that is, 
more than 99 percent of the product is methanol. 
Though the Germans used coal, economic factors 
make natural gas today’s most important raw material 
worldwide for methanol production. 

In 1979, methanol, with a sales volume of roughly 
1.4 billion gallons, ranked seventh in production 
among organic chemicals in the United States. The 
heating value of methanol is about half that of gaso¬ 
line; the 1979 production is equivalent in heating val¬ 
ue to 40,000 barrels per day of gasoline. The realistic 
price of methanol today is about 75 cents per gallon, 
equivalent to gasoline at $1.45 per gallon according to 
the lower heating value of each fuel. 

A Conjunction in Favor of the Alcohols 

Given the lackluster history of the alchohols in the 
United States, why have we once again rediscovered 
them as fuels? Never before in the history of these 
chemicals have so many powerful incentives emerged 
simultaneously: 

□ We know how to make both alcohols commercial¬ 
ly on a large scale from domestic raw materials, coal 
and grain. We have a large resource base in the case of 
coal and at least a reasonable resource base in the case 
of grain. 

□ The cost of the technology is well defined; we 
know what to expect. (We did not say it was inexpen¬ 
sive, just well defined.) 

□ The alcohols are produced as fully refined fuels 
with consistent, well-known properties. 

□ Methanol and ethanol have been handled in com¬ 
merce for many years, and their toxicology, flamma¬ 
bility, and explosive hazards are well known. 

□ It is widely acknowledged that engines designed 
to burn alcohol will produce good results in driving 
performance, horsepower-to-weight ratio, efficiency, 
and emissions compared with today’s internal-com¬ 
bustion engines fueled with unleaded gasoline. In our 
efforts to reduce emissions, we have penalized the 
gasoline engine so severely that the properly designed 
alcohol-fueled engine is superior in performance. 

□ Our greatest concern in the “energy crisis” is to 
reduce our reliance on gasoline, which represents 
roughly 40 percent of all crude oil used in this coun- 
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The comparative economics 
of methanol from coal and 
ethanol from corn, based on 
1981 prices. The capital 
charges include interest and 
equity return, depreciation, 
insurance, maintenance, 


and estimated federal and 
local taxes. The figures 
assume an ethanol plant 
producing 50 million gallons 
per year and a methanol 
plant producing 750 million 
gallons per year. 



Ethanol 
from corn 

Methanol 
from coal 

Fixed capital ' 
investment per 
gallon of 
annual capacity 

$2.00 

$3.00 

Cost of raw materials 
per gallon 

$1.44 

$0.15 

Value of by-products 
per gallon 

.58 

— 

Net raw material 
cost per gallon 

$0.86 

$0.15 

Capital charges, taxes, 
insurance, and maintenance 
per gallon of capacity 

$0.80 

$0.90 

All other operating 
costs per gallon 

$0.22 

$0.07 

Selling price per gallon 

$1.88 

$1.12 

Cost per million Btus 
of heating value 

$25.00 

$20.00 


try and about 20 percent of total U.S energy use. 

□ The projected costs of energy from methanol 
made from coal and of gasoline made from crude oil 
will apparently cross in the next few years. Ethanol 
does not come out well in such projections, but the 
point of balance depends on assumptions about the 
cost of grain, almost as difficult to predict as the price 
of OPEC oil. If it were exempted from federal and 
state gasoline taxes, ethanol could be economically 
competitive with gasoline now. 

□ The politics are right. Coal-producing and agri¬ 
cultural states comprise a large majority of all states. 
The farm bloc especially has strong political clout, 
and an unlimited outlet for surplus grain would be 
almost too good to be true. 

□ The Power Plant and Industrial Fuel Use Act of 
1978 prohibits the use of petroleum or natural gas for 
most industrial and utility expansions and is therefore 
strongly biased toward fuels such as coal and metha¬ 
nol. (There is no thought of using ethanol for power 
generation because of its higher projected cost com¬ 
pared with methanol or other clean fuels from coal.) 

□ We are critically dependent on foreign sources for 
roughly half of our total crude oil supply, and we are 
determined to reduce this dependence. One way to do 
this is to turn away from oil as a chemical feedstock, 
substituting methanol made from coal, which has an 
increasing number of chemical uses. Today’s produc¬ 


tion of ethylene also requires large amounts of petro¬ 
leum-derived raw materials, for which we could sub¬ 
stitute biomass-derived ethanol. (If crude oil cost $50 
per barrel, alcohol at roughly $2 per gallon could be 
economically substituted for oil in the manufacture of 
ethylene; today’s prices are $38 and $1.80, respective¬ 
ly. But if our petroleum supplies are perceived to be in 
sufficient jeopardy, then such conventional economic 
calculations may become academic. 

The United States is now on a course toward pro¬ 
ducing large quantities of alcohols for fuel. How will 
these fuels be made, what will they cost, and what will 
they do for us? 

Biomass and Coal to the Rescue 

A wide range of raw materials—everything from 
molasses to wastepaper—can be used for ethanol. The 
mainstays will no doubt be sugar cane; grains (with 
corn by far the most important); and wood from fast¬ 
growing species such as slash pine, poplar, and euca¬ 
lyptus. Of these, grain will be important for a decade 
or so until the other resources are available in larger 
quantities and the technology is available to use them. 
As we have pointed out, ethanol produced by fermen¬ 
tation from any of these resources is not yet as low in 
cost as gasoline from petroleum, and indeed may not 
be for the foreseeable future. But the product has 
nearly universal appeal as a here-and-now renewable 
resource—solar energy, if you will. The words “re¬ 
newable” and “solar” along with “agricultural surplus 
grains” are like magic in generating political support. 

The basic process for the production of ethanol by 
fermentation is the same for all raw materials. Con¬ 
version of starch to sugars is done with enzymes; con¬ 
version of cellulose is accomplished with dilute sulfur¬ 
ic acid. The diagram on page 73 shows the process. 
The most energy-consuming steps are the starch-cel¬ 
lulose conversion, distillation, and the removal of 
water from the by-products. The final dehydration to 
anhydrous alcohol using modern techniques in a large 
new plant is not very energy-intensive or costly. The 
flow chart makes the process appear quite simple, but 
it is actually complex, requiring as much control at 
every step as any modern synthetic chemical plant. 
The process is moderately difficult to operate safely, 
with possible grain dust explosions, exposure of work¬ 
ers to dangerous aflatoxins in the grain, air pollution 
and problems of ash disposal from coal-fired boilers, 
and ground water pollution if liquid discharges are 
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Generalized flow sheet for 
the production of fuel ethanol 
from a full range of raw 
materials. Not shown is the 
coal-fired boiler to provide 
the heat for fermenting and 
drying and the required 
wastewater treatment. The 
latter may yield methane, 
which can be utilized as 
boiler fuel in lieu of coal. 











Ethanol and Methanol: 
How the Costs Compare 


T HE projected economics 
of methanol and ethanol 
are highly controversial. In 
1981, the selling price of etha¬ 
nol from a new, large plant 
using the latest proven tech- 
nolgy at 100 percent capacity 
with 15 percent after-tax on 
100 percent equity can be rep¬ 
resented (with a precision of 
plus or minus 10 percent) by: 
P = 0.24G + 0.375C + 
0.12W + 0.22 
where 

P = selling price, in dollars 
per gallon, excluding sales and 
administrative expenses but 
including interest on 40 per¬ 
cent debt, investment return, 
depreciation, and taxes. 

G = grain cost in dollars per 
bushel. 

C = fixed capital in dollars 
per gallon of annual produc¬ 
tion. 

W = working capital in dol¬ 
lars per gallon of annual pro¬ 
duction. 

With 1981 values for the 
variables (G = $3.60, C = 
$2.00, and W = $.30) and a 
plant producing 50 million 


gallons per year, this works 
out to about $1.88 per gallon, 
an idealized value that as¬ 
sumes operations at maximum 
capacity and sale of the entire 
output of product and by¬ 
products on contract with no 
sales cost. It is comparable 
with the current selling price 
of anhydrous grain alcohol at 
about $1.80 per gallon, with 
discounting for contracts. 

The price of corn is the 
largest single cost in produc¬ 
ing grain alcohol. A few 
months ago, corn was selling 
for between $2.50 and $2.60 
per bushel. Now it is $3.60 
(used in our calculation), and 
December 1981 futures are 
about $3.80. What will it be in 
1985 and 1990? The fact that 
energy-related costs are about 
half the total cost of produc¬ 
ing corn is not reassuring, and 
reasonable estimates for the 
cost in 1985 and 1990 are $4 
to $5 and $7 to $8 per bushel, 
respectively. 

Alcohol in gasohol is under- 
writen by substantial subsi¬ 
dies—a federal subsidy of 40 


cents per gallon until 1992 
and various state subsidies 
that generally will lapse much 
sooner. These bring the price 
of gasohol down to or slightly 
below that of gasoline; if the 
subsidies were removed, the 
whole ethanol fuel movement 
would collapse. 

Advocates of gasohol usu¬ 
ally credit ethanol in gasoline 
with roughly 50 percent better 
mileage performance than its 
heating value predicts—that 
is, the same miles per gallon as 
gasoline. Owing to carburetor 
leaning on older cars, mileage 
performance that nearly 
matches that of gasoline has 
been measured by some users, 
but careful tests on large late- 
model fleets suggest a 3 per¬ 
cent loss in mileage per gallon 
compared to pure gasoline. 

A comparison of gasoline 
and ethanol on the basis of 
heating values without subsi¬ 
dies yields a very different 
result. At $1.80 per gallon, 
ethanol costs $24 per million 
Btu’s compared with today’s 
post-refinery gasoline price of 


$8.00 per million Btu’s. If we 
lower the ethanol price by a 
factor of 1.3 to allow for its 
possible higher efficiency 
when used as the sole fuel in a 
high-compression engine, the 
equivalent cost is $18 per mil¬ 
lion Btu’s. If the price of gaso¬ 
line goes up 15 percent per 
year (with crude oil at $100 
per barrel by 1989) and the 
price of grain only 8 percent, 
and if we credit alcohol with 
the higher single-fuel efficien¬ 
cy when used in a properly 
designed engine, gasoline and 
ethanol prices without subsi¬ 
dies will be equal in about 
nine years. 

If the federal alcohol subsi¬ 
dy is factored into these as¬ 
sumptions, gasoline and alco¬ 
hol costs on a per-Btu basis 
with enhanced efficiency 
would cross in six years. If, 
under the same conditions, ga¬ 
sohol (10 percent ethanol) is 
considered equivalent in mile¬ 
age to gasoline, and if we 
assume that ethanol will in¬ 
crease from the current price 
of $1.80 per gallon at 8 per- 


handled improperly. A very large alcohol plant would 
have only 2 to 4 percent as much output on a heating 
value basis per hour of operation as a modern petro¬ 
leum refinery of minimum size. 

Although synthetic methanol can be manufactured 
from wood using known technology and fast-growing 
trees in countries such as Brazil that have little coal, 
the latter is by far the preferred raw material where 
available. The coal can be any type from lignite to 
anthracite, and, as the flow chart on page 79 indicates, 
the process utilizes everything but the squeal. No 
technology is involved that isn't “old hat” somewhere 
in the world today. The proposed scale of operation is 
the only new aspect, and this can be achieved through 
paralleling units of acceptable size. 

Thus, we can have all the fuel ethanol and methanol 
for which we are willing to pay. If there is concern 
about grain supply for ethanol, we can be certain that 
the Southern slash-pine forests can produce enough 
wood to supply any reasonable amount of ethanol 
from sunshine and carbon dioxide — at a price. That 
price can be accurately calculated from our experi¬ 


ence with wood-based fermentation alcohol plants 
prior to the 1940s (when the last one was closed down 
because its product could not compete with petro¬ 
leum-derived ethanol). To meet today’s air- and 
water-quality standards may entail an extra capital 
cost of 5 to 10 percent, but the alcohol product will 
contain no sulfur or ash and can be used for any 
purpose without stack-gas treatment. Moreover, con¬ 
sistently low levels of nitrogen-oxide emissions can 
also be obtained. 

When We Have Them, What Do We Do with 
Them? 

Once we have developed these large-scale production 
facilities, how best shall we use the alcohols they pro¬ 
duce? Ardent advocates see a sweeping change that 
replaces gasoline with biomass-based ethanol. But 
experienced energy planners have a different answer: 
use alcohols only where their properties justify their 
premium cost in the early years of large-scale produc¬ 
tion. Enlightened environmental regulators will want 
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cent per year for the grain 
component only while the 
price of gasoline will go up 15 
percent per year, gasohol will 
be competitive with gasoline 
in about five years with only 
the federal subsidy. 

Under recent marketing 
conditions, gasohol has been 
sold at a premium of up to 5 
cents per gallon over unleaded 
regular gasoline, a 50-cent 
premium on the ethanol con¬ 
tent. If we add the 40-cent 
federal subsidy, the alcohol 
cost comes down to 90 cents 
per gallon, less than that of 
gasoline. But the incentives do 
not end there. Various states 
forgive taxes on gasohol, so 
the real subsidies range from 
50 cents to $1.35 on a gallon 
of ethanol. Then there is an 
extra federal investment tax 
credit (10 percent) for a new 
plant and (until President 
Reagan decontrolled crude) 
an entitlement benefit, togeth¬ 
er with 6 or 7 cents per gallon 
of ethanol. For new plants, 
there may be loan guarantees 
that reduce interest costs. 


It is obvious why ethanol 
production for gasohol is in¬ 
deed attracting new invest¬ 
ment. It is not yet clear how 
many of these plans will be 
implemented, but it is fairly 
certain that plants with a total 
capacity of about 500 million 
gallons per year of ethanol will 
be built before the more at¬ 
tractive early marketing op¬ 
portunities are fulfilled. Only 
when the public recognizes 
that gasohol entails some 
mileage loss, the state subsi¬ 
dies fall away, and grain prices 
rise in response to future de¬ 
mand will the bloom be off the 
rose on new alcohol ventures. 
(The Reagan administration 
has recently proposed sweep¬ 
ing reductions in subsidies for 
grain alcohol, but the details 
and effects of these changes 
are not yet clear.) 

The output of large central 
ethanol plants in the United 
States is expected to reach 
500 to 750 million gallons by 
1985, perhaps 1 billion gallons 
by 1990, and somewhere be¬ 
low 2 billion gallons by 1995. 


These projections, which rep¬ 
resent a doubling every five 
years—a 15 percent com¬ 
pound growth—are far below 
government targets and the 
hopes of ethanol advocates. In 
fact, these are perhaps the 
lowest projections yet pub¬ 
lished. Even at a substantial 
15 percent growth rate, etha¬ 
nol production in 1990 will be 
but a small fraction of our gas¬ 
oline demand, optimistically 
estimated to be as low as 6 
million barrels a day. In con¬ 
trast, our projected 1990 etha¬ 
nol production of 1 billion gal¬ 
lons is equivalent in heating 
value to 43,000 barrels per 
day of gasoline—only 0.7 per¬ 
cent of projected consump¬ 
tion.— C.A.S. and G.D.W. □ 


Charles A. Stokes taught chemi¬ 
cal engineering at M.I.T. for five 
years after completing his doctor¬ 
ate in 1940; he is now a consultant 
in chemical technologies and their 
management, specializing in syn¬ 
thetic fuels from coal. Gale D. 
Waterland is associated with Dr. 
Stokes in his professional activi¬ 
ties. 


to compare the overall perturbation of the environ¬ 
ment from the manufacture and use of alcohols with 
that from alternatives that will yield an equivalent 
amount and form of fuel at somewhere near the same 
cost. Occupational health and safety regulators will 
compare toxicity, flammability, and explosive charac¬ 
teristics. 

While alcohols present some hazards compared 
with alternatives, they have distinct environmental 
advantages over gasoline and coal. Indeed, except for 
the lower heating values by weight and volume, alco¬ 
hols compare favorably with conventional gasoline, 
diesel, and turbine fuels. If cost were no factor, the 
temptation might be to use alcohols for every¬ 
thing. 

But some realities will trim the use of alcohols 
down to size. We are not apt to have enough alcohols 
from renewable or nonrenewable resources for many 
years to replace much of the gasoline we now use, let 
alone enough for large-scale power generation. The 
best use for alcohol will be as octane-raising agents in 
fuels, such as ethanol in gasohol. 


The second major use will be for power generation 
under any of three special conditions: 

□ To drive turbines to meet peak power demand 
during periods of high air pollution, when cost is less 
important than reducing emissions of nitrogen and 
sulfur oxides. 

□ To fuel new, highly efficient, relatively low-cost 
combined-cycle plants producing electricity from 
both combustion and steam turbines, particularly in 
population centers with severe air-quality problems. 

□ To power fuel cells used for isolated loads and/or 
completely clean power generation in highly con¬ 
gested areas. 

The third major use for the alcohols will be as fuel 
for internal-combustion engines designed especially 
to bum them. Alcohol-fueled engines can be designed 
to run lean and have compression ratios of up to 18 to 
1; they thus offer high efficiency while virtually elim¬ 
inating emissions of carbon monoxide, unburned 
hydrocarbons, and nitrogen oxides. Indeed, such 
engines will not require catalytic converters. Whether 
Continued on page 77 
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Food versus Fuel? 

The Moral Issue in Using Com for Ethanol 

by Wallace E. Tyner 



T HE total potential for en¬ 
ergy from biomass — in¬ 
cluding wood, agricultural and 
municipal wastes, and food 
and forage crops — in the next 
two decades in the United 
States is between 7 and 16 
quads (1 quad equals 10 IS 
Btu’s), which was 9 to 20 per¬ 
cent of U.S. energy consump¬ 
tion in 1979. Grains may yield 
0.3 to 0.7 quads, only a small 
portion of the total biomass 
energy. The food-versus-fuel 
issue, though it may appear to 
involve increased demand on 
agricultural production at a 
time of threatened food short¬ 
age, affects only a small por¬ 
tion of the total biomass re¬ 
source base, which in turn is 
but a small portion of total 
projected U.S. energy con¬ 
sumption for the rest of this 
century. Furthermore, no one 
doubts that the United States 
can produce food and feed 
grains sufficient to meet its 
domestic needs now and in the 
foreseeable future. The ques¬ 
tion of adequate grain re¬ 
sources for energy production 
becomes important only in 
terms of our capacity to meet 
foreign food needs. 

U.S. agricultural products 
have played a critical role in 
world markets since World 
War II. We produce about 20 
percent and consume about 12 
percent of total world grain. 
We are the world’s largest ex¬ 
porter of agricultural prod¬ 
ucts; about half the grain and 
soybeans traded in interna¬ 
tional markets come from the 
United States. Our agricultur¬ 
al exports are important to the 
nation as a source of foreign 
exchange, and the export mar¬ 
ket is an important source of 
income for American farmers 
and employment in our econo¬ 
my. In recent years, about 
three-fourths of the total val¬ 
ue of U.S. agricultural exports 
has come from wheat, corn, 
and soybeans. Corn is the 
grain most often discussed as a 


feedstock for alcohol produc¬ 
tion. Currently, about 61 per¬ 
cent of U.S. corn is used do¬ 
mestically for animal feed, 31 
percent is exported, and 8 per¬ 
cent is used for food, seed, and 
alcohol production. 

Corn Down, Poultry Up, 
Wheat Up? 

Because corn is used chiefly as 
a feed grain and not consumed 
directly by humans in large 
amounts, this issue is more 
correctly characterized as 
food versus feed versus fuel. 
The use of large amounts of 
corn for ethanol production 
would tend to increase corn 
prices and lead to reduced use 


of corn for animal feed. The 
corn price increase would lead 
to higher meat, dairy, and 
poultry prices which would, in 
turn, lead to reduced con¬ 
sumption of these products. 
The initial impact would prob¬ 
ably be a shift in consumption 
from beef to poultry, a more 
efficient converter of corn. In 
other words, the major effect 
of diverting corn to ethanol 
production would be changes 
in the diet in countries where 
animal products constitute a 
significant portion of the food 
intake. 

However, this is not the 
only mechanism through 
which the price of corn affects 
food intake. The price of corn 


is related to the price of wheat 
and other food grains through 
complex supply-and-demand 
relationships. If the price of 
corn increases, the price of 
grain sorghum will increase 
because grain sorghum can be 
substituted for corn in many 
uses. Higher sorghum prices 
will stimulate greater sor¬ 
ghum production. In the 
United States, sorghum and 
wheat are grown in the same 
areas, so increased sorghum 
acreage is likely to result in 
reduced wheat acreage, which 
will tend to increase the price 
of wheat. On the demand side, 
higher corn prices will in¬ 
crease meat prices, which will 
reduce meat consumption. 
Reduced meat consumption 
will tend to increase demand 
for food grains, which will also 
cause wheat prices to in¬ 
crease. 

One Billion Gallons from Two 
Million Acres 

However, the relationship is 
still more complex. One bush¬ 
el of corn yields 2.57 gallons 
of 200-proof anhydrous etha¬ 
nol plus 17.35 pounds of dis¬ 
tillers’ dried grains, which are 
about 27 percent protein and 
12 percent fiber. This material 
is useful as a protein supple¬ 
ment for both beef and dairy 
cattle, substituting for soy¬ 
bean meal and other high-pro- 
tein animal feeds. Distillers’ 
grain could potentially replace 
much of the soybean meal in 
cattle diets. To the extent that 
this substitution occurs, soy¬ 
bean acreage could decrease 
and corn acreage increase with 
a reduced effect on meat 
prices. 

If a wet milling process is 
used to make alcohol from 
corn, the protein by-product is 
gluten meal instead of distil¬ 
lers’ grain. Gluten meal is 
higher in protein (60 percent) 
than either distillers’ grain or 
soybean meal and lower in 


76 Technology Review 


July 1981 









fiber than distillers’ grain. 
Therefore, it is suitable for 
poultry as well as other ani¬ 
mals, and ethanol production 
by this process could be used 
for poultry production. (Corn 
oil is another valuable by¬ 
product of the wet process.) 

How Much Can Production 
Increase? 

In addition to these complex 
interrelationships, there is one 
further uncertainty in asses¬ 
sing the possible impact on 
world food supplies of alcohol 
production from corn: we un¬ 
derstand little about the sup¬ 
ply response of agricultural 
production to higher long-run 
prices either in the United 
States or worldwide. The elas¬ 
ticity of supply is probably 
underestimated—that is, 
higher prices for grain in gen¬ 
eral will significantly stimu¬ 
late world production. Long- 
run increases in the prices of 
all foods owing to alcohol pro¬ 
duction from corn may be less 
than the price increase cur¬ 
rently estimated on the basis 
of the corn market alone. 

Some have argued that us¬ 
ing corn for fuel represents no 
conflict with food demand be¬ 
cause high-protein by-prod¬ 
ucts are created when alcohol 
is made from corn, and pro¬ 
tein is the limiting food ingre¬ 
dient worldwide. However, 
this is clearly unfair because 
protein is not the limiting in¬ 
gredient in world food or ani¬ 
mal feed supply. The primary 
function of corn in animal di¬ 
ets, to which most U.S. corn is 
devoted, is to provide energy 
starch, and there is clearly a 
cost in removing the starch in 
alcohol production. Consider¬ 
ing the amount of corn re¬ 
quired for ethanol production, 
and the fact that soybeans 
could be displaced by the by¬ 
product distillers’ grain from 
that alcohol, and corn pro¬ 
duced on that displaced soy¬ 


bean acreage, I conclude that 
each 1 billion gallons of alco¬ 
hol produced from corn would 
require 2 million acres of new 
land in corn production. 

In 1980 about 80 million 
acres were planted to corn and 
70 million acres to soybeans in 
the United States. In addition, 
some 4 million acres of corn 
land (1978 figure) were in 
land diversion programs. This 
analysis suggests that the corn 
required for relatively low lev¬ 
els of alcohol production (1 to 
2 billion gallons a year) could 
be available without signifi¬ 
cant impact on the U.S. agri¬ 
cultural system and its contri¬ 
butions to world food supplies. 
Use of feed grains for alcohol 
may involve trade-offs in the 
price and quality of meat, 
poultry, and dairy production 
but would not directly affect 
the availability of food for 
starving humans—at least at 
low-to-moderate levels of al¬ 
cohol production. 

At higher levels of alcohol 
production, the impacts could 
be serious, though their na¬ 
ture is by no means obvious. 
Because so many relationships 
and uncertainties are involved, 
U.S. policymakers should 
continue research on these 
economic and political issues 
and critically review the im¬ 
pact of alcohol production be¬ 
fore it reaches the 2-billion- 
gallon level, which could easi¬ 
ly occur by 1990. At least for 
the present, the moral ques¬ 
tions associated with the use 
of grain for production of al¬ 
cohol fuel need not be a criti¬ 
cal issue. 


Wallace E. Tyner is associate 
professor of agricultural eco¬ 
nomics at Purdue University. 
This essay is excerpted from 
his paper on biomass energy 
resources presented at the 
1981 annual meeting in Tor¬ 
onto of the American Associ¬ 
ation for the Advancement of 
Science. □ 
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this use materializes will depend on the comparison 
between direct combustion of the alcohol and its con¬ 
version to high-octane, unleaded gasoline to be mar¬ 
keted in our present distribution system. This conver¬ 
sion process was only recently discovered by Mobil 
Oil Corp. The outcome of this contest should be clear 
in six or seven years on the basis of technical data now 
beginnning to be generated. A few countries, notably 
Brazil, have already forced the choice by opting for an 
all-ethanol-fueled car, and New Zealand will make 
gasoline using the Mobil process from natural-gas- 
derived alcohol. 

While the alcohols are being tapped for these ener¬ 
gy uses, they will also be increasingly important as 
raw materials for chemicals and as fermentation sub¬ 
strates. The alcohols are very versatile in these uses, 
and their excellent economies of scale will encourage 
sizable production. Methanol may even be used in 
metallurgical processes and converted to methane to 
meet peak demand for natural gas. 

But energy uses will almost surely dwarf the grow¬ 
ing chemical uses of the alcohols, however important 
the latter may become. Indeed, if it occurs gradually, 
the transition to the alcohols from petroleum-based 
fuels can occur quite easily; there need be no abrupt 
changes. Modification of internal-combustion engines 
and combustion turbines to use alcohols is not diffi¬ 
cult or expensive. Nature, aided here and there by 
clever chemists and engineers, has indeed been kind 
in providing alternative convenience fuels. 

The Price in Energy and Raw Materials 

The use of ethanol as a gasoline additive was ques¬ 
tioned in the late 1970s with the observation that the 
production of ethanol in plants fueled with petroleum 
or natural gas required almost as much energy as in 
the ethanol product. Also, if the energy consumed in 
fertilizing and cultivating the raw material—presum¬ 
ably corn—were added, there was the likelihood of 
obtaining less energy as ethanol than was put into the 
system in the form of premium fuels. In fact, it is 
nonsense to use petroleum in an ethanol plant 
designed to yield petroleum substitute, for the overall 
net saving of petroleum is small. On the other hand, if 
the distillery is fired with coal or agricultural wastes, 
as it should be, then 1 gallon of ethanol from corn 
used in gasohol can replace 0.4 to 0.6 gallon of crude 
oil, including that required to produce the corn. Some 
estimates assuming more advanced technology put 
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Bad weather, crop diseases, 
and world hunger could once again put 
biomass ethanol on 
the shelf. 


the displacement as high as 0.8 gallon of crude per 
gallon of ethanol. If the ethanol can also be used to 
drive the farm machinery, there is a further small 
improvement in the overall balance. 

Whether raw material for ethanol production will 
be available is more difficult to determine. Though 
farmers are optimistic, their interest is in a brisk 
demand for grain to keep prices high. Experts suggest 
that world grain supply and demand are perilously 
close to balance. Indeed, Fred H. Sanderson of the 
Brookings Institution says that a “single ... summer’s 
bad weather in the U.S. . . . would be enough to 
(plunge) the whole world into a grain shortage and 
some poor nations to the brink of starvation.” The 
conclusion seems to be that grain for only a relatively 
small amount of ethanol — roughly 1 to 2 billion gal¬ 
lons per year — can now be assured. 

In contrast, coal provides both the raw material and 
the energy to run a methanol-producing plant. 
Roughly 2 Btu’s of energy in the form of coal yield 1 
Btu of energy as methanol, a thermal efficiency of 50 
percent. (When coal is converted to electricity, the 
thermal efficiency is only about 33 percent.) Further¬ 
more, to make 500,000 barrels per day of synthetic 
gasoline — slightly less than 10 percent of our pro¬ 
jected gasoline use in 1990—from coal-based metha¬ 
nol would reqire 120 million tons per year of Western 
subbituminous coal, a modest demand when com¬ 
pared with total projected annual coal usage of 1.5 to 
2 billion tons that year. 

Ethanol will probably come into its own only as an 
octane enhancer in gasoline, at price levels competi¬ 
tive with toluene and other aromatics. This market 
and an emerging market for ethanol as a raw material 
for ethylene will keep ethanol from biomass in the 
picture for a long time. It is difficult to forecast a 
larger role for ethanol during the rest of this century, 
and bad weather, crop diseases, and world hunger 
could once again put biomass ethanol on the shelf, 
just as cheap petroleum-based ethylene did before. 

There are many schemes for wide use of very small 
alcohol plants, such as might be suitable for convert¬ 
ing farm wastes to fuel. While these schemes have 
enormous appeal to advocates of biomass energy as 
well as to farmers, the very low projected capital costs 
are tinged with optimism. Most such small plants will 
not make fuel at prices competitive with gasoline 
unless grain is charged at below-market prices and/or 
capital return is all but ignored. In any case, the con¬ 
tribution of such plants to total U.S. alcohol produc¬ 
tion would be insignificant in relation to projected 


U.S. gasoline requirements. However, small-scale 
production of alcohol for machinery may make sense 
to the farmer and provide insurance in the event of 
interruptions in petroleum supply. 

The Future Belongs to Methanol 

The economics of methanol are different from those 
of ethanol for three important reasons: 

□ Methanol from coal—synthetic liquid fuel—is 
projected to sell on the basis of its lower heating value 
at a price well below that of ethanol. In fact, today’s 
price of methanol made from natural gas and residual 
fuel oil is about 60 percent less than ethanol. 

□ The economics of methanol are dominated by cap¬ 
ital costs, while the economics of ethanol are domi¬ 
nated by the costs of raw material. This is because 
methanol is inherently a very large-scale operation; 
ethanol from grain is economical in relatively small 
plants. 

□ The price of methanol is not yet subsidized. 

The second difference means that the price of 
methanol from a plant once built is much less subject 
to inflation, because the dominant cost — the capital 
charge — is fixed. As the chart on page 72 shows, the 
cost to produce methanol (750 million gallons per 
year) in a large, modern plant is about $1.10 per 
gallon, with the plant capital cost representing $20. 
At $20 per million Btu’s, the cost of methanol is well 
below that of ethanol ($25 per million Btu’s) and only 
a little above that of gasoline projected to 1987-88. 

In the longer-range future, we may well see the 
emergence of methanol from coal as an important 
fuel. The feasibility studies authorized by the Carter 
administration, together with others financed private¬ 
ly or independently of the Department of Energy, 
propose that roughly 30 million tons per year of 
methanol be produced by about 1988. Even if only 
half this capacity were eventually built, the world’s 
chemical methanol output would be more than doub¬ 
led. By then, methanol will be highly favored as a fuel 
for fleet vehicles, and by the year 2000, methanol may 
be the only important alcohol in the U.S. fuel picture, 
making the old fuels once again the new after nearly a 
century of off-again, on-again speculation. 


Charles A. Stokes taught chemical engineering at M.I.T. for five years 
after completing his doctorate in 1940; he is now a consultant in chemical 
technologies and their management, specializing in synthetic fuels from 
coal. Gale D. Waterland is business manager and research assistant at 
Charles A. Stokes, Inc. 
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Generalized How 
sheet lor the 
production ol fuel 
methanol from coal. 
The basic reaction of 
gasification combines 
hydrogen from the air 
and carbon monoxide 


from the coal to 
create methane, 
CHjOH, and heat, 
which is recovered 
and returned to the 
process. By-products 
include nitrogen for 
possible use in 


manufacturing 
ammonia, liquid 
carbon dioxide, and 
sulfur recovered from 
stack gas and the 
methane product. 
Several major plants 
utilizing this system 


are now under study 
for the Department of 
Energy, including one 
in Alaska, in which 
the authors are 
involved. There the 
coal, located on a 
deep-water channel. 


will be converted into 
fuel for combined- 
cycle power plants on 
the West Coast. In 
other plants, the fuel 
methanol is to be 
converted directly 
into gasoline. 
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Disasters 

Anatomy of a 
North Sea Tragedy 

The 123 men lost when the Alexander L. 
Kielland “hotel” platform capsized into 
the storm-tossed North Sea at the Ekofisk 
oil field on March 27, 1980, were the vic¬ 
tims of flaws in both design and construc¬ 
tion. 

After a year-long investigation, this is 
the conclusion of the five-person inquiry 
commission appointed the day after the 
accident by the Norwegian government. A 
single faulty weld initiated the platform’s 
demise, its total failure the result of a cru¬ 
cial weakness in basic design. And when 
the unforeseen happened, escape was ham¬ 
pered when equipment could not be used 
and rescue took longer than expected. 

Torgeir M 033 . 3 member of that com¬ 
mission and professor of marine structures 
at the Norwegian Institute of Technology, 
described the accident in detail to a 
jammed seminar at M.I.T. in April. His 
narrative brought horrified and empathetic 
outbursts from the audience. 

He described the Kielland as the ninth 
of the “Pentagone” type of drilling rig 
(named for its five pontoon columns) de¬ 
signed in the late 1960s by the French firm 
Forex Neptune. Completed in the summer 
of 1976 by Compagnie Francaise d’Entre- 
prise Metallique, the Kielland never saw 
drilling service but was used as an “accom¬ 
modation platform,” a floating hotel, with 
an eventual capacity of 348. 

Like others of its type, the Kielland was 
equipped with a hydrophone to enable the 
crew to maintain a precise position by mon¬ 
itoring signals transmitted from fixed 
points on the sea floor. This hydrophone, 
which was not used on the Kielland , was 
attached to a steel support tube joined to a 
structural brace by two “fillet” welds (at 
the location of the fatigue crack in the 
diagrams ), a customary practice. 

One of those welds contained a crack of 
“at least 70,millimeters in length ... at the 
fabrication stage,” said Professor Moan. 
That conclusion was based on the presence 
of paint found in the crack during the 
investigation. This crack accelerated the 
development of a circumferential fatigue 
crack in bracing D-6, the one that failed on 
the morning of March 27. Because of the 
design of the platform, the remaining five 
bracings supporting column D were “bare¬ 
ly sufficient to withstand still-water load¬ 
ing.” 



But that morning, waves 10 meters high 
and winds 45 miles per hour pounded the 
deck and exposed the structure of the Kiel¬ 
land, so the remaining bracings on column 
D gave way in minutes and the column 
parted from the platform. “The Alexander 
L. Kielland at once heeled over . . . [and] 
turned upside down about 20 minutes lat¬ 
er,” Professor Moan told the seminar. 

The subsequent tragic loss of life was 
due to “unforeseen circumstances and in¬ 
adequate planning” for evacuation and res¬ 
cue. Only 76 of the 212 aboard had taken 
even a rudimentary one-day safety training 
course. 

The platform’s lifeboats were de¬ 
signed—according to existing codes—to be 
launched when the platform heeled no 
more than 15 degrees, but it almost imme¬ 
diately heeled to between 30 and 35 
degrees. Of its seven lifeboats, four were 
lowered. One, with 26 aboard, was success¬ 
fully released from its mooring through an 
opening made when the boat smashed 
against the platform. A second lifeboat, 
which hit the water upside down and some¬ 
how released itself from its mooring, even¬ 
tually saved 33 fives. The other two could 
not be released. 


Section of 
the 

“Alexander L. 
Kielland” 



Pontoon Node 6 Bracing 

Fatigue 

D-6 

crack 


When the Kielland failed, about 60 peo¬ 
ple were in the mess and 90 were in two 
cinemas on the intermediate deck, roughly 
30 were in their cabins, and the remainder 
were scattered throughout the structure. 
The sea poured in through doors, ventila¬ 
tors, and probably additional holes made by 
debris, causing generators to fail and 
plunging the enclosed intermediate and 
lower decks into darkness. 

“Very few crew members dared to go 
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Simplified structure of the "Alexander 
L. Kielland” 



Above and left: The structure of Alexander 
L. Kielland, the 10,000-ton “hotel” 
platform that capsized on March 27,1980. 
The presence of a crack in the weld 
attaching the hydrophone support to 
bracing D-6 initiated a fatigue crack and 
failure in that bracing, which led to the 
separation of column D from the rest of 
the platform. Top: The buoyancy 
imbalance caused the Kielland to heel 
toward the site of the separation. It 
continued to heel and sink for 20 minutes 
thereafter and then turned upside down. 


back to their cabins for lifejackets,” said 
Professor Moan, and all jackets at the res¬ 
cue stations were quickly claimed. Only 53 
survivors wore them. 

The KiellancTs own standby rescue ves¬ 
sel took an hour to reach the scene—about 
twice as long as expected. Other ships took 
from 10 minutes to an hour; shore-based 
helicopters took up to 2 hours. 

Cautioning that “accident potential can¬ 
not be judged from a single event,” Profes¬ 
sor Moan told the seminar that the use of 
floating platforms carries inherent risks. 
From January 1970 through December 
1980, 39 accidents in which 331 people died 
occurred on floating platforms, compared 
with 23 accidents in which 83 died on fixed 
rigs. But only 350 floating platforms have 
been built, compared with 2,500 fixed 
rigs. 

Professor Moan told Technology Review 
that he recommends floating platforms 
“be designed so that small faults cannot 
easily develop progressively into cata¬ 
strophic situations, whether the fault is due 
to a structural or other defect.” He looks 
for better inspection manuals and routine 
inspections of “critical areas (already im¬ 
plemented),” better systems of training 


inspectors, and some provision for “reserve 
buoyancy” to keep the decks of these huge 
platforms afloat should an emergency 
strike again. An article in Offshore Engi¬ 
neer shortly after the Kielland accident put 
it best: “Averse as the industry generally is 
to self-analysis, such probing can only con¬ 
tribute to thorough engineering, thus im¬ 
proving both the safety and the efficiency 
of offshore operations.”— L.A.P. □ 


The 

Smouldering 

Earth 

Coal is burning out of control in at least 
300 locations in the United States, causing 
significant property losses, releasing im¬ 
portant amounts of “highly reactant, possi¬ 
bly toxic” compounds, wasting valuable 
resources, and adding measurably to the 
atmospheric burden of carbon dioxide 
(CO,). 

Having just completed the first nation¬ 
wide catalog of accidental coal-mine and 
waste-dump fires, J.R. Herring of the U.S. 
Geological Survey’s Denver office told the 
American Chemical Society early this 
spring that such inadvertent coal burns are 
a serious problem that deserves a higher 
place on the nation’s environmental agen¬ 
da. 

No one knows how such fires begin—the 
heat of the sun or a bolt of lightning on the 
exposed outcrop of a coal seam or on the 
coal in a waste pile, perhaps a chemical 
reaction like that sparking the spontaneous 
combustion of damp hay. Tragically, “very 
little hard science has been done on these 
things,” Dr. Herring told Technology Re¬ 
view. 

Once ignited, coal burns stubbornly 
from the outcrop into the buried seam and 
from the waste pile into the mine, its speed 
determined by its oxygen supply. Tempera¬ 
tures can be very high — 1600°C, enough to 
melt rocks and open vents through which 
oxygen feeds the inferno and from which 
steam and pollutants pour. Subsidence of 
the ground — as much as 1,000 feet above 
some burning seams—can topple houses. 

Perhaps the most famous mine fire is 
that under Centralia, Pa., whose luckless 
citizens occasionally find their gardens 
subsiding into smoke holes and their base¬ 
ments filled with carbon monoxide. The 
largest now burning, in a 60-foot-thick coal 
seam near Gillette, Wyo., has left 1,400 
square kilometers pock-marked and fum- 
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The Buck Mountain coal bed burns 
beneath Centralis, Penn., venting steam, 
carbon monoxide, carbon dioxide and 
combustible gases such as methane. 
Occasionally the ground gives way, 
undermined by the fire which started in 
May 1962 and now encompasses 140 acres 
reaching under at least 15 homes. 

(Photo: U.S. Bureau of Mines) 


\ 



ing. Dr. Herring calculates that this fire 
has released C0 2 equal to one-sixteenth of 
the present atmospheric burden. Another 
fire in nearby Sheriden, Wyo., has burned 
beneath 3 square kilometers in 30 years 
and consumed 30million tons of coal. He 
estimates that fires in U.S. coal mines, out¬ 
crops, and waste heaps produce about 500 
trillion Btus of energy annually, and world¬ 
wide, perhaps 10 times as much. 

But it is not the C0 2 and the waste of 
coal in the 600 to 1,000 fires in the United 
States “and many times this number in the 
rest of the world” that most worry Dr. 
Herring. Wherever it is burned, coal emits 
pollutants, and “there are no scrubbers on 
these emanations.” Nitrogen and sulfur 
emissions may be two or three times as 
great as from industrial coal furnace stacks, 
and there are uncontrolled releases of 
“large quantities of volatile trace ele¬ 
ments,” including “reactive and perhaps 
toxic organic compounds.” Indeed, for ev¬ 
ery square meter of surface under which 
the Gillette fire has burned, there have 
been releases of 31 grams of selenium, 54 
grams of arsenic, 4 grams of mercury, and 
lesser quantities of other pollutants, some 
unidentified. 

To the citizen of Centralia, such prob¬ 
lems seem minor beside reality: carbon 
monoxide detectors in some basements 
sound their alarms at least once a week, and 
John Coddington closed his gasoline sta¬ 
tion when the earth around the storage 
tanks reached 180°F. Centralia’s first con¬ 
tract to extinguish the fire fell about 
$20,000 short, and while the town was 
negotiating for more money the fire went 
out of control again. Now $3.3 million 
hasn’t been enough to put it out. Recently a 
$68-million plan has been set forth to drill 
numerous holes into the burn zone and 
drop in refractory material to seal off the 
fire’s air supply. 

Dr. Herring thinks this story of too little 
and too late holds a lesson for the nation 
and its 600 or more unwanted coal fires.— 
J.M. □ 


The Human Side 


Some of Them Like 
It Down in the 
Laboratory 

What goal motivates an ambitious engineer 
in a project-oriented research-and-develop- 
ment laboratory? For a surprising number, 
the goal is to do a good job on this year’s 
project and a better job on a more inter¬ 
esting project next year—not to move up 
the ladder to more managerial or technical 
responsibility. 

Such “project-oriented” workers repre¬ 
sent 35 percent of the engineers in a New 
England-based aeronautical research-and- 
development laboratory studied by Paul D. 
McKinnon of the Sloan School of Manage¬ 
ment at M.I.T. They are distinguished 
chiefly by an “intense interest in the intri¬ 
cacies and details of their work” he re¬ 
ports. 

Mr. McKinnon found that only 12 per¬ 
cent of the R&D professionals in the labo¬ 
ratory showed what he called a “technical- 
ladder orientation” — a desire to progress 
through a hierarchy defined by their tech¬ 
nical contributions. Another 13 percent 
showed “managerial-ladder orientation” — 
a reliance on the traditional route of pro¬ 
gression up a managerial ladder. Just over 
40 percent of Mr. McKinnon’s sample of 
350 engineers were rejected for the study 
because their career goals fell outside these 
three categories or included more than 
one. 

The project-oriented engineers turned 
out to be on average slightly older than 
their colleagues, and fewer had advanced 
degrees. They read more professional jour¬ 
nals, and they shared with their “technical 
ladder” colleagues a high sense of profes¬ 
sional involvement. Engineers engaged in 
research and development who focused on 
the “managerial ladder” tended to have 
even less education than their project-ori¬ 
ented colleagues. In general, they were less 
satisfied with the organization in which 
they worked and had a “relatively low level 
of professional involvement,” notes Mr. 
McKinnon. 

The real difference that set apart those in 
the “project-oriented” category was “their 
reduced desire to get ahead," wrote Mr. 
McKinnon in his report. Project-oriented 
engineers seem to be satisfied with their 
conviction that “if they perform at a high 
level, they will. . . continue to be assigned 
to interesting and challenging projects 


[though they will] not be moved up in the 
organization.” 

Mr. McKinnon thinks his findings con¬ 
tain an important message for research- 
and-development management. R&D or¬ 
ganizations that seek “to motivate their 
engineers only by the promise of organiza¬ 
tional advancement are clearly ignoring an 
important source of inspiration,” he says. 
“Interesting and challenging assignments 
should no longer be considered only as a 
means of moving toward organizational 
advancement; they should be regarded as 
rewards in and of themselves.” — J.M. □ 


Science at an 
Early Age 



An 18-month-old boy is playing with a col¬ 
lection of small boards boxes, sticks, and 
balls of modeling clay. He places a ball of 
clay on a board and it rolls off (a stick was 
under one end of the board). Surprised, he 
recreates the event again and again and 
presently holds his hand so as to stop the 
ball in its course. 

A seemingly chance event, important 
because it was exploited in an experimental 
way, says Hermina Sinclair de Zwart, pro¬ 
fessor of psycholinguistics at the Universi¬ 
ty of Geneva—a kind of behavior she terms 
“experimental hypothesis-making.” 

A five-year-old is confronted with the 
apparatus shown below—two curiously 
shaped glass containers equipped with sim¬ 
ple petcocks that can drain the fluids from 
the upper, identically shaped containers 
into the differently shaped ones below. 
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The researcher pours equal amounts of 
colored liquid into the two top containers 
and the child is asked to drain the same 
amount of liquid into each of the middle 
glasses. After pondering the challenge, the 
child carefully uses the petcocks to adjust 
the levels of fluid to be equal in the wide 
and narrow glasses, ignoring the fact that 
more fluid remains in one upper container 
than the other. The researcher then asks 
the child to predict what will happen after 
these middle containers are drained into 
the two identical bottom glasses — and then 
to try doing it. The result: genuine surprise 
when the two levels are unequal. The 
child’s explanation: the “funny glasses” are 
somehow to blame. It is a classic example 
of how four- to six-year-olds have trouble 
with facts that do not fit their expecta¬ 
tions. 

What do these contrasting examples 
indicate about how children make hypothe¬ 
ses? The first example shows clearly that 
“some ingredients of scientific endeavor 
appear extremely early,” Dr. Zwart told a 
seminar of the M.I.T. Division of Study 
and Research in Education. One- to two- 
year-olds reproduce interesting events, 
vary conditions, and make predictions. 
Such behavior seems to mark the begin¬ 
nings of hypothesis- and theory-building 

What of the five-year-old, who seems 
less able to deal with reality than the 
infant? “At a certain point in their elabora¬ 
tion, hypothesis or theories become obser¬ 
vation-proof,” Dr. Zwart said. In this sort 
of situation, children are unable to deal 
with events that do not fulfill their prejudg¬ 
ments. 

Though Dr. Zwart was reluctant to draw 
conclusions, her suggestion was clear: she 
was describing two snapshots of the scien¬ 
tific deduction process as it begins and 
matures in all of us. — J.M.\3 



How do four-year- 
olds hypothesize? 
Containers A and A' 
contain the same 
amounts of liquid. 
The child is asked to 
transfer equal 
amounts to W and N, 
then check results 
by comparing 
these amounts when 
they are released 
into C and C\ Most 
four- to six-year-olds 
adjust the fluids in 
W and N to be level, 
and then have 
difficulty explaining 
what goes wrong 
when C and C 1 differ. 


Quantifying the Burden of Thought 


That thinking is hard work no one would 
deny. But just how hard is it, and what can 
be done to deal with the fatigue? 

We all know that extended periods of 
hard thinking — as well as idleness — can 
produce a kind of fatigue that leads to 
errors of judgment. If there were some way 
to measure the onset of fatigue from stress 
or boredom, could some errors—and acci¬ 
dents—be prevented? 

Thomas Sheridan, professor of mechani¬ 
cal engineering at M.I.T., told a seminar at 
the annual meeting of the American Asso¬ 
ciation for the Advancement of Science in 
Toronto that a purely quantitative ap¬ 
proach to the question of when perfor¬ 
mance breaks down as a result of mental 
fatigue “quickly runs into trouble in the 
real world. 

“If we mean mental workload, by defini¬ 
tion it’s not physiological,” said Professor 
Sheridan. He noted that most investigators 
amass data describing such physiological 
indicators as heart rate, breathing rate, gal¬ 
vanic skin response, pupillary di.ameter, 
various measurements of the blood and 
urine, and properties of the encephalo¬ 
gram. They then end up trying to correlate 
these physiological indices with mental 
workload, relying on subjective evaluations 
from their subjects. 

The Federal Aviation Administration 
(FAA) recently asked Professor Sheridan 
to derive objective criteria to measure the 
mental workload of a typical crew aboard 
the new DC-9-80 airliner. The FAA was 
responding to claims by the Airline Pilots’ 
Association that modern air-traffic condi¬ 
tions make the new version of the basic 
DC-9 airliner unsafe with less than three 
crew members in the cockpit. (Older mod¬ 
els of the airliner are now licensed by the 
FAA as two-crew aircraft; the copilot 
serves also as flight engineer.) 

Professor Sheridan found that three fac¬ 
tors influenced pilots’ perceptions of their 
mental workload: time constraints, difficul¬ 
ty in planning and managing solutions, and 
psychological stress. But these factors can 
only be described subjectively, and he is 
“skeptical that we are going to come out 
with anything very scientific.” 

William Rouse, professor of engineering 
at the University of Illinois at Urbana, 
recently put 20 ship’s engineering officers, 
36 aircraft mechanics, and 3 airplane pilots 
through simulated crisis conditions. They 
made a total of 315 errors, 70 of which 
involved failure to execute corrective pro¬ 



cedures properly — errors that could be “di¬ 
rectly attributed to stress” (a term he pre¬ 
fers to “mental workload”). Another 86 
errors stemmed from a combination of 
mental workload and misunderstanding, 
while the remaining 159 resulted from sim¬ 
ple ignorance: people “didn’t understand 
how the system worked” and therefore 
“didn’t understand what it did when it 
failed.” 

Professor Rouse thinks that better de¬ 
sign of control systems could prevent some 
of the errors caused by stress. For example, 
varying the shape, color, and texture of 
controls could help operators distinguish 
among them more readily in critical situa¬ 
tions. (But a control panel made with such 
functional distinctions might be “estheti- 
cally unappealing” to potential customers). 
He also recommends innovative training 
methods: “Get people to understand all the 
different ways their system can fail,” and 
observed that a complex system “only 
operates right one way, but it can fail in all 
sorts of different ways.” 

John W. Senders, professor of industrial 
engineering at the University of Toronto, 
cast doubt on the exclusivity of a relation¬ 
ship between stress and errors. He de¬ 
scribed a study of British commercial flight 
crews that indicated that an average of one 
error occurs in the cockpit every seven to 
nine minutes under routine operating con¬ 
ditions. 

“Would you advise people never to go on 
a boat or a plane?” asked someone in the 
audience. Professor Rouse’s response: 
“Most errors don’t result in the destruction 
of the system.” To human-factors engi¬ 
neers, the only current solution is to treat 
subjective uncertainties as part of the chal¬ 
lenge of accommodating stress. — L.A.P. 
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Space Disposal of Nuclear Wastes: Keep the Option Open 


The dangers of nuclear waste are those of 
proximity: the hazards of radiation and tox¬ 
icity both diminish with distance. Reason 
enough to consider disposing of the most 
hazardous unwanted corruption in space, 
where it might cruise indefinitely or even 
be targeted into the sun, there to fuel the 
same process from whence it came. 

Space disposal of radionuclides was pro¬ 
posed almost as soon as the civilian nuclear 
power program was conceived, and there 
have been countless optimistic studies of 
the technologies and costs involved. Cynics 
credit many of these to the necessity of 
finding practical uses for a space program 
with a major emphasis on satisfying curios¬ 
ity through exploration. Nonetheless, space 
disposal of radionuclides remains an option 
to many analysts. 

Among them is Stanley G. Rosen of the 
Technical Committee on Space Systems of 
the American Institute of Aeronautics and 
Astronautics, who concludes that the space 
option will mature in the early years of the 
twenty-first century. Though no new tech¬ 
nology is required for the disposal system. 
Dr. Rosen told the Thirty-First Congress 
of the International Astronautical Federa¬ 
tion (IAF) last fall in Tokyo, there is still 
one major problem. No one proposes to 
launch nuclear waste from Earth without 
the capability of recovering the cargo 



should the launch fail, because an accident 
would pose a global threat. This goal 
implies the ability to rescue the payload 


from land, shallow water, and deep ocean. 
And Dr. Rosen admitted that deep-ocean 
recovery—the most difficult—“probably 
exceeds our current capabilities.” 

He believes that this constraint will be 
removed with new undersea technology by 
the year 2000. And by 2020, a new space 
transportation system based on large vehi¬ 
cles (with payloads of over 250,000 kilo¬ 
grams) that incorporate completely reus¬ 
able stages will be able to place at least 2 
million kilograms of material in near-Earth 
orbit annually with great reliability. In 
addition, there will be point-to-point trans¬ 
portation of materials from one orbit to 
another — and the technology to recover 
“misdirected” payloads from “non-nomi- 
nal” orbits. 

But the space option will have appeal 
only when terrestrial storage poses a simi¬ 
lar global challenge, said Dr. Rosen. That 
could happen early in the next century, 
when the world’s waste-management task 
may well reach “awesome” proportions, 
5 with 5 to 10 million tons of nuclear-waste 
g material in the United States alone. For 
" now. Dr. Rosen wants to perfect—but not 
exercise—the space option. Even if it’s not 
used, he thinks it will make nuclear tech¬ 
nology more acceptable simply because this 
ultimate waste-disposal alternative is as¬ 
sured. — J.M. □ 


The New Threat to 
World Oil Stability 

The world oil market has become like a 
partly frozen pond, ready to thaw or freeze 
tight depending on events over which it — 
and we — have little control, Thomas L. 
Neff of the M.I.T. Energy Laboratory told 
Technology Review. Such prospects bring 
a new threat of crisis and disruption to the 
consuming nations. 

Like a pond in summer, the market used 
to have fluidity and resilience. Major inter¬ 
national oil companies absorbed fluctua¬ 
tions in supply by trading among them¬ 
selves. A disturbance in any one part of the 
system was distributed throughout the 
whole, just as a splash in one area of a pond 
makes ripples that spread across the water 
and quickly subside. Consuming countries 
allocated supplies and rebalanced the mar¬ 
ket during the 1973-to-1974 crisis so that 


no one country experienced large shortfalls 
compared with the rest. 

But the market has changed. When sup¬ 
plies dipped and consumers panicked after 
the Iranian revolution in 1979, producing 
countries were able to take greater control 
over their crude oil, writes Dr. Neff in 
Energy and Security (edited by D. Neese 
and J. Nye, Ballinger Press, 1981). Sales by 
producing countries to the major oil com¬ 
panies decreased from 90 percent of pro¬ 
duction in 1973 to 50 percent in 1980, to be 
replaced by direct sales from producers to 
governments or to smaller, independent 
companies. The new pattern of direct sales 
gives producers much greater power to 
impose controls on the use, resale, and dis¬ 
tribution of their oil. And they are doing 
so, by means of destination restrictions, 
resale prohibitions, and anticompetition 
clauses. 

How should we respond to these changed 
conditions? Dr. Neff believes that the most 


important step is to build and maintain 
large stockpiles—both public and pri¬ 
vate—of crude oil and oil products. Indeed, 
that is the lesson of the war between Iran 
and Iraq. There was no devastation in the 
international oil market when Iraqi produc¬ 
tion fell last year because the market was 
glutted; producers, refiners, and consumers 
had accumulated large oil surplusses on 
which they were able to draw. The reduced 
demand owing to previous price in¬ 
creases—the principal cause of the stock¬ 
piling—further decreased the effect of re¬ 
duced supplies. 

The accumulation of such stockpiles is 
difficult to achieve economically and politi¬ 
cally, acknowledges Dr. Neff. However, he 
asserts that “the benefits are well worth the 
pain and effort.” Stockpiling not only pro¬ 
vides fuel in times of crisis; it has a defus¬ 
ing effect as well. Any consumer without 
stocks tends to try to increase inventories in 
the early days of a crisis, resulting in 
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increased demand precisely when supplies 
are shortest. Thus, even small disruptions, 
if not tempered with some stockpiling, can 
escalate into major ones. 

Consumers can help to protect them¬ 
selves by developing energy plans that will 
reduce demand and enable them to live 
with depleted supplies. Fuel-switching 
strategies, emergency, taxes, and other con¬ 
servation and economic incentives includ¬ 
ing price decontrol are appropriate mea¬ 
sures, but rationing — at least for the 
United States — is too cumbersome, says 
Dr. Neff. 

Can flexibility be restored to the world 
market system? Dr. Neff hopes so, but he 
is not optimistic. The necessary corrective 
measures will require farsighted actions by 
individual producers and consumers and— 
because an international market is in¬ 
volved — unprecedented cooperation among 
major consuming nations. A major market 
disruption, he warned, “is almost certain 
within five or ten years — and it could hap¬ 
pen tomorrow .” — Barbara Goldoftas □ 

Workplace 

Hazards: To Study 
or to Manage? 

The Mad Hatter was a victim of mercury 
poisoning, a common workplace hazard of 
milliners in the nineteenth century. 

But Lewis Carroll, like his fellow citi¬ 
zens who accepted milliners’ affliction as a 
price of the livelihood he earned, paid no 
heed to the fate of the Mad Hatter’s chil¬ 
dren. Similarly, the fact that women in the 
printing trades had lower birth rates (ow¬ 
ing, we now know, to exposure to lead in 
type metal) was of little concern through¬ 
out the era of “hot metal” typesetting. 
Indeed, chemical hazards to human repro¬ 
duction have been regarded as a serious 
social problem only within the past 30 
years, following the thalidomide disaster. 

That episode was but the tip of an ice¬ 
berg. The Council on Environmental Qual¬ 
ity reported early this year that chemical 
hazards to human reproduction are “both 
frequent and widespread” in the United 
States, and Nicholas J. Ashford of M.I.T. 
told the American Chemical Society in 
March that reproductive hazards will be 
“the central environmental issue of the 
1980s.” Some of these hazards are associ¬ 
ated with the workplace, and as women 
assume a larger presence there the protec¬ 
tion of workers is becoming a lively issue. 

The fact that we know so little about 


such hazards is both the cause and effect of 
our tardy conscience. Indeed, only a few of 
many possible hazards to the fertility of 
men and women and the health of ovum, 
sperm, embryo, and fetus are known with 
any certainty. Cause and effect are far from 
determined, much less quantified. 

Reproductive cells are at once more and 
less susceptible than other human cells to 
environmental chemicals. Until fertilized, 
such material is largely isolated from the 
rest of the human system and maintains a 
low metabolic rate. Fertilization in the 
female precipitously changes all that: the 
reproductive cells become the center of an 
elaborate and nutritionally active system. 
Ova are limited in number and hence very 
precious. Sperm are more vulnerable by 
their location but almost unlimited in 
quantity, and sperm damaged by an envi¬ 
ronmental insult are readily replaced. Dr. 
James Spraul of Monsanto’s Corporate De¬ 
partment of Medicine and Environmental 
Health told the ACS that evidence is lack¬ 
ing on the question of whether damage to 
sperm results in damage to the fetus. Yet 
he admitted that any alteration of physio¬ 
logical function, however uncommon or 
apparently superficial, must be taken seri¬ 
ously. 

There are many other uncertainties: 

□ The effects of environmental insults 
are presumably time-dependent, but — at 
least in humans — the reproductive cycle is 
so variable that details often cannot be 
ascertained. 

|] The most devastating insults are those 
of the teratogens, of which thalidomide is 
the classic example, affecting an embryo 
during gestation (organogenesis). But birth 
defects are known to result from many haz¬ 
ards that are not related to the workplace, 
and birth defects are certainly not increas¬ 
ing and are perhaps decreasing. 

□ Animal studies have implicated a num¬ 
ber of organic solvents as fetotoxins, but 
how to translate these findings into the 
likelihood of a human miscarriage is far 
from clear. There is no information on 
what fraction of a fetotoxin absorbed by 
the mother reaches the fetus — and no 
sense, therefore, of appropriate exposure 
limits. 

□ There are no good examples of the 
mutagenic effects on humans of workplace 
hazards, though evolutionary changes are 
known to have been passed to succeeding 
generations of laboratory animals. 

Given rising public concern and gross 
scientific uncertainty, the prescription 
seems obvious — more research. But that 
considerably oversimplifies the problem: 


Because the results of maternal exposure to 
workplace reproductive hazards may not 
appear for many years, long-term studies 
are essential. Furthermore, large samples 
are necessary because of the many variables 
in the amount and timing of exposure, the 
population of women, and the characteris¬ 
tics of the unborn victims. 

These circumstances lead Martha J. Ra- 
dike, research associate in toxicology at the 
University of Cincinnati, to advocate a 
massive effort to collect environmental his¬ 
tories of a large population of women work¬ 
ers of childbearing age. These data can 
gradually be correlated with the workers’ 
experiences as bearers of children, and per¬ 
haps in a decade some answers may 
emerge. 

But Dr. Ashford, though he accepts this 
proposal with enthusiasm, is pessimistic, 
even angry as the regulatory establishment 
moves away from management toward 
more research. Too few outside the field 
understand that “scientifically acceptable 
data in the traditional, absolute sense” are 
simply not achievable, he said. There is a 
real possibility, he told the ACS, that 
demands for more and better data at a time 
when research funds are critically short 
may be motivated less by compassion for 
workers than by passion for deregula¬ 
tion. — J.M. □ 

Managing the 
Culprit in Cotton 

The connection is clear: workers exposed to 
cotton dust are far more susceptible to 
chronic bronchitis and loss of lung function 
than the rest of us, and they are subject to 
one highly specific condition: byssinosis, or 
“brown lung.” No one knows why, and the 
effort to protect workers from the scourge 
may be in danger of foundering. 

Reviewing a 10-year record, James A. 
Merchant of the U.S. Public Health Ser¬ 
vice told an American Chemical Society 
symposium last fall that lung disease is 
unquestionably linked to cotton dust in the 
fields and many different cotton-processing 
operations—washing, ginning, spinning, 
and weaving. The effects are clearly dose- 
related, he said; changes in lung function 
occur in some workers during a single 
day. 

Gerald J. Beck, assistant professor of 
public health, and two colleagues at the 
Yale School of Medicine added a bleak 
note from a 1979 follow-up of textile work¬ 
ers whom they first studied in 1973. The 
Yale team found that retired workers from 
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Last Line 

Single-Combat 
Engineers 

Does it concern you that the Soviet 
Union has four times as many tanks as 
we do, three times as many submarines, 
twice as many tactical airplanes, a larger 
navy overall, and a thicket of air defense 
systems? 

Not to worry, said William Perry in a 
recent seminar of the M.I.T. Arms 
Control and Defense Policy Program. 
“We must not compete with numbers,” 
he said, “but with selective use of tech¬ 
nology.” Perry, who was undersecretary 
of defense for research and engineering 
during the Carter administration, was 
educated as a mathematician; thus, he 
sees American defense policy in terms 
of an “axiom” followed by a “lemma.” 

If the axiom is that offensive acts by 
the USSR will only be deterred with a 
balance of military power, the lemma is 
that the balance should not be achieved 
literally, with a one-for-one equalling of 
weapons, but by building on the Ameri¬ 
can lead in microelectronics and com¬ 
puters—what former Secretary of De¬ 
fense Harold Brown called the “count¬ 
ervailing strategy.” 

Perry illustrated the futility of simply 
matching numbers with the following 
computation: If we were to miraculous¬ 
ly triple our production of battle tanks 
overnight, and if the Russians were to 
just as miraculously cease production 
indefinitely, the total number of U.S. 
tanks would not equal theirs until 1995. 
An easier, less costly, and more sensible 
strategy, he maintains, is to counter 


the cotton industry continue to suffer high- 
er-than-normal rates of lung dysfunction. 

One major problem is that although the 
effects of exposure to cotton dust are well 
documented, the critical agents remain un¬ 
identified. And even for agents that are 
highly suspect, no mechanism for the high¬ 
ly specific effects has been agreed upon. 

Some experts think the culprit is foreign 
to cotton fiber itself—a constituent of the 
leaf waste that accompanies all machine- 
picked cotton, perhaps even of weeds en¬ 
demic to cotton fields. Indeed, such trash is 
the only product of cotton farming that can 
break into particles as small as 10 mi¬ 
crons — a size that is readily respirable, said 
William F. Labor of Cotton, Inc. 

Since the pollutant clearly arrives at tex¬ 
tile plants in the bale, J.G. Tritsch of the 
American Textile Manufacturers Institute 
suggested that the agricultural community 
as well as textile mills be responsible for its 
management. Mr. Labor agreed, claiming 



with precision—such as the use of 
“smart” ordnance. 

The American technological edge 
should be exploited in terms of 
“stealth” (difficulty in observing us) 
and advanced detection systems (ease in 
observing them). Most American weap¬ 
ons experts agree, often with a chuckle, 
that detection of Soviet submarines is 
easy: they are very noisy. Perry con¬ 
jured up an image of a fight in a dark 
room, where the Americans are wearing 
sneakers and the Russians are burdened 
with heavy boots. The same approach 
applies to air combat: avoid direct en¬ 
gagement; see or hear them at all times 
from afar; and, if they must be stopped, 
do it not by matching them head-on but 
with clever countermeasures. 

There is never a shortage of technical 
challenges in military applications of 
science and engineering. That is at once 
the pride, and the shame, of modern 


technologists and the nations they serve. 
As Perry admits, there are more hu¬ 
mane, less costly, and safer alternatives: 
“spreading the load” among our allies 
(which has met with “modest” success), 
and diplomatic efforts at bilateral arms 
reduction (“Carter’s principal objective 
and principal failure”). 

Unless political leaders, on both 
sides, achieve the wisdom to successful¬ 
ly pursue more enlightened approaches, 
the international situation will remain a 
tense contest between engineers. This is 
the technical equivalent of single-com¬ 
bat warfare—high-technology moves 
and countermoves that presumably neu¬ 
tralize each other. Perry quoted a recent 
declaration by Leonid Brezhnev in 
which he confirms this strategy of de¬ 
fault: “Science and technology will play 
the key role. They will be of decisive 
significance in the competition between 
the two systems.”— S.J.M. □ 


that technology is—“and always will be”— 
inadequate to separate leaf particles from 
fiber. 

The spring symposium that the ACS 
expected to be “definitive” on the subject 
was thrown into confusion by a White 
House announcement just three days be¬ 
fore: the Occupational Health and Safety 
Administration’s controversial standard for 
workplace exposure to cotton dust, which 
became effective in 1980, is to be reopened 
for review and possible modification. 

In the abstract of a paper he never deliv¬ 
ered, J.F. Martonik, Jr., of OSHA said his 
agency’s standard (0.2 milligrams of cotton 
dust per cubic meter of air in cotton-pro- 
cessing plants) “represents ... the best 
protection today’s technology can offer 
without a ruinous economic effect on the 
cotton industry.” But Mr. Tritsch called 
the OSHA program a “meat-ax” technique 
mandating dust levels “far below anything 
the industry had reason to believe was haz¬ 


ardous.” 

Industrial health experts at the ACS 
meeting viewed the situation with concern. 
The move to reopen the standards on the 
basis of inadequate scientific evidence of 
the causal agent and high cost-benefit 
ratios claimed by the industry, said Dr. 
Beck, is “a great injustice” to cotton work¬ 
ers whose protection has only really begun. 
And OSHA’s decision has implications 
that go beyond the cotton dust problem, 
says Nicholas Ashford of the M.I.T. Cen¬ 
ter for Policy Alternatives: “One issue now 
before the U.S. Supreme Court is whether 
OSHA is obligated to demonstrate that the 
benefits of a standard exceed the costs of its 
implementation. A newly conservative 
OSHA, fearing that the Supreme Court 
will agree with the Carter position that 
such a cost-benefit test is not required, has 
asked the Court to remand the standard to 
the agency for revision before deciding the 
cost-benefit question.”— J.M. □ 
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Tech Crostic/Robert Forsberg 


A Lesson 

in Primitive Geography 


Complete the word definitions; 
then enter the appropriate let¬ 
ters in the diagram to com¬ 
plete a quotation from an es¬ 
say in Americana. 

The first letters of the de¬ 
fined words give the author 
and title from which the quota¬ 
tion is taken. Black squares in 
the diagram indicate ends of 
words; if there is no black 
square at the right end of the 
diagram, the word continues 
on the next line. 

The solution will be in the 
next issue, when another of Mr. 
Forsberg’s puzzles will also ap¬ 
pear. Readers are invited to 
comment—and to suggest fa¬ 
vorite texts for future puzzles. 



A Every Good Boy Does Fine, for 
Instance 

B Short story by Saki (three 
words) 


C “A preposition is a word you 
should never end a 
sentence_” 

D Name of three Ottoman sultans 
of Turkey 

E Memorial day event (three 
words) 


F Term applied to Third World 
nations 


G German General, 1865-1937 
Hindenburg's chief of staff 


H Spanish encyclopedist and 
theologian, C560-636 (full 
name) 


I “Suppose life is an old man 

carrying_” (e. e. cummings) 

(four words) 

J Of the highest degree 

K The world, to Pistol (“Merry 
Wives of Windsor") 

L Shipwreck (Fr.) 

M Scottish author and statesman, 
1875-1940 "The Thirty-nine 
Steps" 

N Science dealing with fluids in 
equilibrium 
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14 
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171 

11 
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113 274 
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59 
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99 
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90 

34 

150 

83 
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76 

56 

6 

91 

180 

162 

131 

16 


195 240 244 

175 

68 
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98 

114 230 

44 

50 

241 

89 

166 
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45 

39 
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51 

7 

140 

118 

75 

24 
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281 237 
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156 

92 

192 275 

187 

181 

172 

69 


81 

269 152 

42 

106 153 221 


149 

35 

213 

20 

10 

206 236 



161 

115 

52 

3 

15 

215 




160 242 

17 

77 

48 

61 

283 

112 


252 

173 259 

121 

232 

33 

266 247 278 


151 








64 

95 

87 

167 253 

194 225 

198 

41 


O Formerly called "Saint 
Anthony’s Fire" 


P H H (2 words) 
H-C-O-C-H 
H H 


Q “You keep your light so shining 

a little_" (Kipling, "The 

Mary Gloster") (three words 
and contr.) 

R German children’s classic by 
Heinrich Hoffmann, 1847 


S Defensive organization of 
Protestant Estates of the Holy 
Roman Empire, 1531-47 (two 
words) 


T Academic isolation (two words) 


U Greek tragic poet. C497-406 
B.C. 

V Spread through or over, as light 
or color 

W Composer, contemporary of 
Orlando di Lasso at Bavarian 
court (full name) 

X Note added below lowest 
tetrachord of Greek musical 
scale 

Y Leading character in a drama 


Z "I am troubled, I'm dissatisfied. 

I'm_” (Marianne Moore, 

Spenser's Island) 


21 
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36 

74 
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57 

27 
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157 
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32 
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43 

96 
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268 

135 



54 

73 

122 

251 

46 

97 

170 

209 

185 


lio 

~5T 

774 

TiT 





279 

126 
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23 

262 
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8 

101 


22 

183 

116 

144 

216 

38 
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137 
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28 

271 

256 

148 

94 

239 

197 

108 
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13 

184 

133 

227 

9 

272 

5 

123 

103 

261 

12 

109 

219 

62 

47 



145 

189 

264 

19 

70 

254 

102 

231 

78 
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85 

80 

55 

238 

193 

119 

165 

276 
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201 

233 

217 

147 

203 

229 
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66 

155 
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134 

260 

124 

128 
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Classified 


PROFESSIONAL 


You’re Boxed In 

Your career is blocked. You're frustrated 
and insecure. Time is going by and things 
aren't getting better. 

You need to find a better way. You need 
new objectives for yourself and new strategies 
for achieving your objectives. 

That's my job. I am a management con¬ 
sultant. specializing in change, and I have 
helped hundreds get out of that box and onto 
a more satisfying career and life path. 

Call me to explore what I can do for 
you. There's'no charge, no obligation, to 
explore. Don't wait. Call me now. 

Private programs Also 2-day 
weekend workshop*. (See p. 4 for 
details.) 

Riva Poor 

73 Kirkland Street 
Cambridge, MA 02138 
Telephone: (617) 868-4447 



Positions 

Available 


Engineers & 
Metallurgists/ 


Electronic, mechanical, chemical, 
metallurgical, power and engineering 
companies throughout the U.S. rely on us to fill 
their technical positions. Client companies pay 
agency fee plus interview and relocation 
expenses. U.S. citizens or permanent residents 
send resume and current salary or call collect 
(215) 735-4908. 

A. L. Krasnow (USNA, M.l.T.) 

ATOMIC PERSONNEL, INC. 

Suite T, 1518 Walnut Street 
Philadelphia, Pa. 19102 
Engineers Helping Engineers Since 1959 


IM. 


MARINE BUSINESS SPECIALIST 

(Marine Advisory Service, Full-Time) 

Academic training should be at the Master's level in 
business administration or economics. Individuals 
with a Bachelor’s degree in an appropriate aca¬ 
demic field and two years' experience in marine 
industry or extension activities will be considered. 
The position will serve as the MAS liaison with the 
marine business community. Major areas of service 
include the transfer of new technology, the devel¬ 
opment and execution of training seminars for 
marine businesses, as well as providing the linkage 
between the business and university community. To 
request a position announcement and application 
instructions, write: Mrs. Doris M. Manship. College 
of Marine Studies. 700 Pilottown Road. Lewes, DE 
19958. “The University of Delaware is an Equal 
Opportunity Employer which Encourages Applica¬ 
tions from Qualified Minority Groups and Women." 


ASSISTANT DIRECTOR 

M.l.T. Associates Program 

Plan and perform activities involved in servicing a 
number of companies in the Associates Program, 
part of M.I.T.'s industrial liaison effort. Includes vis¬ 
iting company locations; meeting with company 
personnel; assisting member representatives with 
technical questions by arranging appropriate facul¬ 
ty contact or by providing relevant references and 
information; soliciting new member firms. Will con¬ 
sult with faculty and staff regarding other services. 
Engineering or science degree required, preferably 
in the areas of electrical engineering & computer 
science, mechanical engineering, or materials sci¬ 
ence & engineering. Masters degree desired. Mini¬ 
mum of two years' experience, preferably industri¬ 
al, and excellent interpersonal skills also required. 
For further information, please contact Cynthia C. 
Bloomquist. Director. M.l.T., 4-240. (617) 253-6291. 


EDITOR/WRITER 

Vacancy: Staff Editor for this magazine—evaluating, 
writing, and editing material to appear in Technology 
Review. Background and/or experience in editing and 
writing about science, engineering, and related policy 
issues is required. Call (617) 253-8251. 



- ENGINEERS ~ 

■ 

QUALITY & 

1 

MANUFACTURING 

M 

Engineering Professionals 

= 

30K-50K 

H 

Search & Recruitment by: 


BOB FROST, RE., ’42 

= 

Call collect or send resume 

M 

C areer .dissociates, inc. 

=± 

PO Box 86 North Dartmouth MA 02747 

m 

617-997-3311 
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model in DISCOUNT TRS-80' DEALER A30-. 

COMPUTER SPECIALISTS 
26 3001 4K Color $353 00 

26 1062 16* III 865 00 

26 4002 64K I Drive. 3440 00 

1 -800-841 -0860 tou free 

MKBO MANAGEMENT SYSTIMS. INC. 

Downtown Ploxo Shopping Center 
115 C. Second Ave.. S.W 
S Discount S Coiro. Georgio 31728 

on TRS 80 $ _ (9T2) 377 7120 Go Phone No. 



PUBLICATIONS 


10-20% DISCOUNT: Any technical 
books ol all publishers GIMM-YOUNG BOOKS. 

190 Route 73. Maple Shade. N.J. 08052 (609) 667-6900 


WE ARE 
CONSTANTLY 
SEARCHING FOR: 

e Engineers EE s. ME s, CHE s 
Scientists e Computer Professionals 
e MBA s e Financial Specialists 


Submit your resume and salary history lo 


Martin Lyons 
Personnel 
Services, Inc. 


234 No Main Street 
Mansfield. Mass 02048 
(617) 339-9301 
714 Washington Street 
Norwood, Mass 02062 
(617) 762-4100 



THE 

PEOPLE 

PEOPLE 


FULLY-ENGINEERED 

ELECTRIC CAR CONVERSIONS 


the 80 s TOP-PERFORMANCE EVs 

from cars of the 60’s and 70’s 





Our EV CONVERSION GUIDEBOOK 
shows how your electric vehicle con 
outperform DoE's best demos at a 
of their cost. 

NASA-sponsored tests prove our 
control system gives 4 to 21 % more 
performance than chopper-controlled 
EVs. Efficiency & sknpMctry excell! 
GUIDEBOOK provides full data & 
(for any car). With step-by- 
step worksheets to maximize you 
choice of speed, range or mi/kwh. 

Detailed SUPPLEMENTS also for 
LBeetle. C Chevette, □CMc. 
c: Datsun 210. □ Rat 128. □ Pinto. 
□ Resta. □ Rabbit & □ R.5/ LeCar. 
money-back guarantee Order yours at no risk, today. 
□ BOOK & 1 SUP. $18 CTBOOK & 3 SUP $24 
3E Vehicles. Box 19409-JB, San Diego, CA 92119 
phone (714) 448-3725, VISA or MC, for Next Mail Return)_ 


This summer explore, using 

PRECISE MAPS OF OLD 
WESTERN TOWNS 

• Usage and outlines of buildings clearly shown on 
fire insurance maps from the turn of the century. 

• Scale of reproductions 1:770; also available in 
35mm microfilm. 

• Write or call for ordering information: 

Vlad Shkurkin. Publisher (415) 232-7742 
6025 Rose Arbor. San Pablo CA 94806 


EARTH FRIENDS QUARTERLY 

interconnects New Age professionals USA/worldwide 
thru environmental forum and members International 
exchange. Box 331499 TR. Miami. FL 33133 


REAL ESTATE 


NANTUCKET: MARINER HOUSE 

Unique form of interval ownership. Luxurious apartment 
living on historic Center Street. Ownership only for the 
weeks you want. Exchange vacations for the places around 
the world you've always dreamed about. For information 
contact: David Webster '50 Heard’Webster (see adjacent 
ad) or call 617-228-3678 


-cg gTSHEARD ♦ ‘WEBSTERj jl §E> 

Associates. ‘Inc. 

NANTUCKET ISLAND REAL ESTATE 

Residential. Commercial. Land. Rentals 
David E. Webster 50 

Sparks Ave.. Nantucket. MA 02554 (617) 228-4837 


MISCELLANEOUS 


SLIDE RULES WANTED: Mint condition K & E 
or similar. Write J. Mills, 380 Roosevelt. San Francisco. CA 
94114 


Classified Ads: $5.00 per line, two-line 
minimum. (Allow 28 letters & spaces for first line, 50 
letters & spaces for each additional line.) 

Display Ads: $35 per inch — 3-inch maximum. 

Copy Deadline: one month prior to publication 
date Payment in advance of insertion required for less 
than three insertions in one year Send orders to 
Classified Section. Technology Review. MIT . Room 
10-140. Cambridge. Mass 02139 
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"Almost anything you can make 
out of anything, you can make 
with less energy from plastics’’ 


“It’s no news that plastics are ver¬ 
satile,” says Frank Barborek, Plastics 
Development Manager at Gulf Oil 
Chemicals Company. “Even more 
important perhaps is that plastics are 
remarkably energy-efficient. 
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“Petrochemicals use 
only about 6% of 
America's crude oil 
supply, and it's an 
energy bargain." 



“For instance, it takes less energy 
to make plastic bags instead of paper 
bags; plastic bottles instead of glass 
bottles; plastic cans instead of steel 
cans; plastic auto hoods and trunk 
lids instead of aluminum. 

“Many plastics are lighter than 
the materials they replace, so they 
take less energy to ship and handle. 
And plastic parts can make cars 
dramatically more fuel-efficient: 
there’s over 230 pounds of plastic in 
the average late-model car, and each 
pound of plastic can replace up to six 
pounds of steel. And of course plas¬ 
tics don’t rust. 

“Most plastics are based on chem¬ 
icals from petroleum; and one reason 
why Gulf is committed to develop¬ 
ing other fuel sources, such as tar 
sands and oil shale, is to maintain a 
steady supply of petrochemicals for 
plastics. 

“Only about 6% of America’s 
cmde oil supply goes into petro¬ 
chemicals, and the crude oil we turn 
into energy-efficient plastics helps 
make the rest of each barrel of oil 
go farther. That’s more energy for 
tomorrow.” 


[Gulf] 


Gulf people: 
energy for tomorrow. 


© Gulf Oil Corporation 1981 

“From houses to 
toothbrushes, plastics 
can do almost anything." 






What started out as a designer’s 
dream is now a reality. , 


Presenting the Porsche 924 Weissach, the newest limited edition sports car from our 
design group. Like our engineers, our designers constantly work to refine our cars, 
as each new model is expected to have a production run of at least ten years. Now 
while most of all of our production is built to customers' orders, on special occasions 
we build a small number of automobiles to our designer's exact specifications. The 
924 Weissach reflects their most imaginative ideas This concept automobile features 
platinum metallic paint, wide tires, spoked light-alloy wheels and electric mirrors. 

And we added a rear gravel deflector, turbo spoiler and a removable top. Even the 

Porsche 924Weissach 
Limited Edition 


interior has been restyled with special 
carpeting, air conditioning, and new trim 
for the seats and door panels. The result: 
a unique 924 that seems to be destined 
to become a collector's item, for only 
400 will be built. Visit your dealer soon, 
and see the 924 the way our designers 
first saw it in their imaginations For your 
nearest dealer, call toll-free: (800) 447- 
4700. In Illinois ( 800 ) 322-4400. 

PORSCHE AUDI 

NOTHING EVEN COMES CLOSE 
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